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RECRUITMENT TESTS AT LOW SENSATION LEVELS.* 


TAUNO PALVA, M.D., 
Turku, Finland. 


Testing the loudness recruitment phenomenon is invaluable 
in routine clinical work. It can materially assist the otologist 
in arriving at a more definite diagnosis as to the site of path- 
ology than was possible less than ten years ago.' In addition 
to the diagnostic point of view, recruiting ears form a sep- 
arate class in rehabilitation, because the functional properties 


of these ears often differ fundamentally from those of ears 
without recruitment. 


Although the recruitment tests proper—Fowler’s binaural 
and Reger’s monaural balance—can be performed in a great 
majority of patients,? there remain a few cases where the 
deafness in both ears and at all frequencies is so similar that 
neither of the two procedures can be employed satisfactorily. 
It is in this comparatively rare connection that the need for 
a good substitute for the balance test arises. 


Certain special features of some recruiting ears are fre- 
quently elaborated upon and presented as being characteristic 
of the whole group; it is regrettable, however, that most of 
the original studies have not been fully validated against the 
classical loudness balance tests and have proved disappoint- 
ing in critical control experiments. 


One of the characteristics thought by some investigators to 
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label all cases of recruiting deafness, is a less than normal 
intensity difference limen (IDL). The inconsistencies of this 
reasoning were sufticiently stressed earlier? and there is no 
need to repeat here the arguments against any close relation 
between recruitment and various IDL tests. Control experi- 
ments have shown unquestionably that at least for the present 
there are no such IDL tests as might be substituted for the 
proper loudness balance measurement.?**° 


Hallpike and Hood, and their group have repeatedly stressed 
the occurrence of another characteristic of recruiting ears; 
viz., the development of pathological per-stimulatory adapta- 
tion (also called per-stimulatory fatigue.®*** In their expe- 
riences a recruiting ear cannot sustain the initially perceived 
loudness (at sufficiently high intensity Jevels) and fails in per- 
formance. During continuous three-minute stimulations a clear 
decrease in loudness follows; the initial difference at thresh- 
old may again appear also at louder levels between the ears, 
or the decrease may even result in the reversal of loudness 
recruitment. In other words, the ear fails so much that the 
initial threshold difference increases at high sensation levels. 


Dix and Hood,’ and Hood,’ have carried the weight of these 
findings into clinical application. Because, as they think, a 
small IDL is a corollary phenomenon with loudness recruit- 
ment, the size of the IDL must also follow the fluctuations 
perceived in the loudness of sustained tones in a recruiting 
ear. This was exemplified with threshold tracings in two cases 
of Méniére’s disease; automatic recording showing excursions 
of the width of less than 5 db during the first minute, while 
after two or three minutes’ stimulation they increased to as 
much as 15 db. In addition, the pathological adaptation mani- 
fested itself by a decrease in sensitivity; after three minutes’ 
testing the threshold was about 15 db worse than at the be- 
ginning of the test. 


On the basis of these findings Dix and Hood’ doubted the 
validity of the results of those authors who had earlier op- 
posed the use of IDL tests. The main argument against Lund- 
Iwersen‘ and against Liden and Nilsson* was that they used 
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sustained tones while measuring recruitment or IDL, and, 
therefore, their results could not be considered reliable. 


It is quite true that to demonstrate loudness recruitment, 
the proper procedure is to use interrupted stimuli alternately 
in the ears, preferably with a short interval between the pair 
of tones. The point of the two articles, however, was not so 
much in recruitment testing but in the fact that the size of 
the IDL was very much the same in all different groups of 
deafness, or in normals. Had the test results of these studies 
been faulty, as Dix and Hood’ imply, then they would have 
been manifested in larger than normal IDLs for recruiting 
cases owing to sustained stimulation and pathological adapta- 
tion; however, this was not the case. 


In a discussion of Hood’s® paper in 1953, I°° pointed out 
some of the inconsistencies in the assumed close relation be- 
tween a small IDL and loudness recruitment on theoretical 
grounds, and by reviewing some of the contradictory studies 
published on the subject. It was concluded that while a small 
IDL may often be true in recruitment, it does not necessarily 
mean that it would be otherwise in any other group of deaf- 
ness, and that a fairly large IDL can also appear in recruiting 
cases. 


It was also shown later" that the occurrence of pathological 
adaptation is not so commor a phenomenon in recruiting deaf- 
ness as to jeopardize all tests that have been made with sus- 
tained tones. In a series of 51 recruiting ears only 14 per cent 
showed as large decreases at the loudness levels as would be 
needed to abolish the recruitment phenomenon and to dif- 
ferentiate them from normal ears. 


While dealing with pathological adaptation at threshold 
level, Dix and Hood’ stated that diminished sensitivity during 
sustained stimulation occurs also in a variety of other percep- 
tive disorders, including lesions of the VIIIth nerve. Although 
they considered the physiological basis of this phenomenon to 
be different in these cases, they concluded that a loss in the 
threshold sensitivity is by no means an indication of the pres- 
ence or absence of loudness recruitment. 
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In a later paper Hood** regarded this test as valuable in 
the clinical differentiation of end-organ disease. The amount 
of sensitivity loss during a modified threshold stimulation was 
from 20 to 30 db during only 70 seconds stimulation. The 
possible occurrence of this phenomenon in nonrecruiting per- 
ceptive deafness was not dealt with. 


Decreased sensitivity during continuous threshold stimula- 
tion has been noted also by other investigators. It was re- 
ported in three patients by Reger and Kos* in 1952: the 
amount of the shift varied from 10 to 30 db. Two of the cases 
were recruiting, the third a verified case of acoustic tumor. 
In the latter case the sensitivity loss was most marked. 


These observers pointed out, however, that all individuals 
with recruitment did not show temporary threshold shift, nor 
did it occur in every case of nonrecruiting perceptive deaf- 
ness. Recently Kos'* again reported similar threshold shifts 
in a case of VIIIth nerve atrophy and in a case of pinealoma, 
confirmed by surgery. 


In their latest papers Hood'* and Kos“ seem to hold slightly 
diverging opinions regarding the occurrence of threshold sen- 
sitivity loss. Both have earlier expressed their view of this 
phenomenon occurring in both end-organ and nerve fiber 
deafness." Hood now speaks of it as one characteristic of 


end-organ deafness while Kos supports mainly the opposite 
view. 


Dix and Hood,’ Hood, and Reger and Kos* have all implied 
that a small IDL, diminished excursions in the threshold au- 
diogram and recruitment are equivalent. In fact the two first 
mentioned phenomena are considered to be measures of the 
IDL, and this term is used interchangeably for either measure. 
It is probable that small threshold variability and recruitment 
go parallel, but not, as stated earlier,?*> because a Békésy-type 
audiogram is a measure of a true IDL but rather because it 
is a measure of the variability around the patient’s threshold. 
Small variability indicates that the audibility goes up rapidly ; 
large variability is an indication of a clearly slower relation 
between the two. It must be stressed here again that it fur- 
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nishes us with the knowledge of this relation only at the 
threshold level; in fact, according to the observations of Har- 
ris, Haines and Myers” on various types of recruitment func- 
tion, one is quite uncertain when evaluating the presence or 
absence of recruitment from the Békésy-type curve alone. 
True, one might not be much misguided in cases where the 
threshold excursions are small, but might fail in many cases 
with normal excursions but complete recruitment at louder 
levels. 


Earlier, when measuring pathological adaptation at above 
threshold levels, the writer*' also made some preliminary rec- 
ords of sustained tone threshold recordings during four min- 
utes’ stimulation. In this paper I supplemented these findings 
on the basis of a greater number of cases. An attempt is also 
made to study the relation between the recruitment phenome- 
non and the width of the excursions measured with a self-re- 
cording audiometer to reveal the possible advantages and limi- 
tations of the latter method in expressing the presence of re- 
cruitment. 


TESTING PROCEDURE AND APPARATUS. 


Air and bone conduction thresholds were measured at fre- 
quencies one or one-half octaves, apart, employing a Peters 
SPD-2 audiometer. The threshold was determined with the 
method of limits using interrupted, about 1 to 2 seconds stim- 
uli. The PDR-10 earphones had reasonably flat response char- 
acteristics. 


tecruitment testing was done by applying tones of 1.5 sec- 
onds duration with an interval of 0.5 seconds alternately to 
the ears. Either Fowler’s binaural or Reger’s monaural tech- 
nique was used. A frequency was selected at which the other 
ear was normal, or in Reger’s balance, a neighboring fre- 
quency in the same ear was normal. 


If both ears showed decreased sensitivity but in unequal 
quantities, the balancing procedure was nevertheless em- 
ployed. The smallest acceptable difference betwecn the ears, 
or frequencies, was 20 db, the highest 55 db. These differences 
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apply also in cases where the other ear was normal; with this 
method the danger of shadow hearing was eliminated. 


In both procedures a balance was obtained at settings of 
20, 40, 60, 80 and 100 db above the threshold of the better ear. 
The highest intensity obtainable was 100 db above zero, cor- 
responding to 116 db re 0.0002 microbar. 


At each balancing level at least three different judgments 
of equal loudness were obtained. The equality was approached 
both from “above” and “below,”* and the patient was allowed 
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Fig. 1. Block diagram of apparatus. 


to listen to as many pairs of tones as he wished before giving 
the judgment of “equal” or “different.” A case was labeled 
recruiting only if the difference at threshold disappeared com- 
pletely at louder levels. 


The threshold audiometry using sustained tones was done 
with the method of adjustment. The Peters SPD-2 audiometer 
Was used as a separate sound source to feed the tones to the 
first channel of the Békésy-type audiometer. The intensity of 
the tones was controlled before the attenuators with a Pegel 
voltmeter. The block diagram of the apparatus is shown in 
Fig. 1. 

The listener controlled the intensity of the tones in his ear 
by means of a push-button which regulated the intensity in 
one db steps at a rate of 140 db per minute and operated the 
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instantly reversible motor moving the audiogram chart. The 
subject was instructed to push the button every time he heard 
a tone, and release it as soon as the tones disappeared. The 
recording pen traced the excursions automatically in the ad- 
jacent room. 


The width of the excursions demonstrates directly the 
amount of variability around the threshold as a function of 
time. The changes in sensitivity are manifested by either 
slowly ascending or descending threshold curves, and if there 
is no change, the tracing pursues a steady course. 


In certain cases supplementary speech tests were made. The 
technique followed the principles described earlier.’ 


Finally, when it was necessary, thermal noise was delivered 
through the second channel of the Békésy-type audiometer for 
masking purposes. The principles involved and exact inten- 
sities used are adequately described elsewhere.** 


MATERIAL. 


The great majority of the persons on whose records this 
report is based are patients in my private practice. They rep- 
resent all the various groups of deafness, although attention 
is focused mainly on patients with perceptive deafness. Un- 
fortunately, cases with nonrecruiting perceptive deafness are 
few in number, and the material includes no patients with 
acoustic tumors; on the other hand, recruiting perceptive deaf- 
ness is sufficiently represented. 


Much attention is given to good patient-tester relationship 
in the Audiology Laboratory. If the subject does not fully 
understand his share in the test, there is little hope for ac- 
curacy in the results. The special tests were explained as sim- 
ply and comprehensively as possible. 


The familiarity of the patient with auditory testing may 
give him an advantage over a person undergoing both the 
ordinary threshold tests and supplementary special tests for 
the first time. This point was kept in mind while analyzing 
the results. 
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The conductive group consisted of six persons. Two were 
under treatment for subchronic otitis media, two were uni- 
lateral cases of adhesive otitis, and two were patients with 
otosclerosis of rather short duration; their hearing loss being 
still mainly unilateral. All showed good bone conduction and 
normal intelligibility for speech. 


The nonrecruiting perceptive group includes two persons 
with presbycusis and with a prominent high tone loss: one of 
them (O. E.) also had a superimposed conductive lesion. In 
four cases of partial VIIIth nerve degeneration the etiology 
could not be clearly defined. 


In the recruiting perceptive group 27 cases were studied. 
The diagnosis was Méniére’s disease in 10 cases, noise trauma 
in two cases, and in 15 cases the etiology could not be defi- 
nitely determined. 


RESULTS. 


If a person with normal hearing makes a threshold tracing 
with a self-recording apparatus, the tracing pursues a steady 
course indefinitely ;'* however, small fluctuations in this course 
(of the order of +5 db) should be considered normal. This 
amount of change can easily be caused by slight inattention 
while listening, while shifting position or breathing deeply, or 
it may arise if the noise level of the room undergoes small 
variations. Using the method of limits, +5 db is also generally 
considered to represent the experimental error. 


All the individual results are presented in Table I. The 
threshold at the tested frequency, the amount of temporary 
threshold shift after two, three and four minutes of sustained 
stimulation, the width of the excursions during the first min- 
ute of recording, the amount of change in the amplitude of 
the excursions during stimulation, and finally the diagnosis, 
appear in the table. 


The reference intensity for the temporary threshold shift 
is the midpoint of the excursions obtained during the first 
half minute of stimulation. In some cases, in which the initial 
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trend was not clear, the midpoint of the tracings obtained dur- 
ing the first minute of stimulation was used. 


In the conductive cases the threshold tracings lay on both 
sides of the reference level, and none of the values deviated 
from it by more than 5 db. It seems that the threshold re- 
mained stable, and the ears did not become less sensitive dur- 
ing sustained stimulation. 
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Fig. 2. Case A. M., pharmacist, age 37 years. The patient has adhesive 
otitis in the left ear. The audiograms showed normal hearing in the right 
ear and a moderate 30-40 db conductive hearing ioss in the left ear 
The binaural loudness balance test at 500 cps. shows no recruitment 


The four minutes threshold tracing at the same frequency shows a normal 
course with some reduction in the width of the excursions during the last 
two minutes. 


The width of the excursions during the first minute of stim- 
ulation varied somewhat from individual to individual. It 
seems fair to say that generally they averaged 7 to 8 db, the 
lower limit being around 5 db and the upper below 15. 


The width of the excursions did not change much during 
stimulation. The change was of the order of +1-2 db, except 
in one case with the largest initial variability (A. M.). Here 
the final tracing was 7 to 8 db; there was not so much change 
in the lower limit of the tracing, but the upper limit (the-just- 
not-heard-tone) decreased relatively much more. 


All these patients had had audiometric tests made earlier. 
Fig. 2 shows the results in one case (A. M.). 


In the nonrecruiting perceptive group the initial width of 
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the excursions was about the same as in the conductive group, 
viz., on an average 7 to 8 db. In this group, too, the case show- 
ing largest variability (A. W.) at the beginning, exhibited 
a clear decrease during the test. Except in one case (E. L.), 
which is shown in Fig. 3, the amplitude of the tracings gen- 
erally decreased by a few decibels during sustained stimula- 
tion. 
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Fig. 3. Case E. L., farmer, age 58 years. The drums are normal. The 
audiograms demonstrated bilateral, moderate perceptive hearing loss in 
the 2000-6000 cps. range. The diagnosis was presbycusis. 

The monaural loudness balance test between 3000 and 6000 cps. reveals 
the absence of loudness recruitment in both ears. The threshold tracings 
at 6000 cps. show a normal course in the left and a 10 db per-stimulatory 
loss in the right ear during sustained stimulation. The width of the ex- 
cursions increases about 1 to 3 db in size during stimulation. 


The deviations from the initial threshold value during con- 
tinuous stimulation are not so clear cut. At two frequencies 
there was no significant change, but in one ear the threshold 
improved by 6 db and in three ears it dropped 6 to 10 db below 
the reference level. Because of the small number of cases it 
is not possible to make generalizations, but it seems obvious 
that some nonrecruiting perceptively deaf ears may exhibit sig- 
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nificant temporary threshold losses during sustained stimula- 
tion. 


Two of the patients in this group had had audiometric stud- 
ies made earlier. This did not seem to affect the behavior of 
the group in any way. 


Recruiting perceptive deafness was further subdivided into 
three different categories on the basis of the recruitment func- 
tions. The first group includes all ears where the rise in the 
loudness function was asymptotic, in the second group are the 
cases where the line connecting various equal loudness points 
was a straight one; in the third group the recruitment was 
delayed at low intensities. This is in line with the various re- 
cruitment curves presented earlier by Harris, Maines and 
Myers.** 


The group of asymptotic recruitment includes 14 persons, 
for whom the results are presented at 23 frequencies. At six 
frequencies the per-stimulatory threshold loss exceeded 5 db. 
In one case the loss attained the really high value of 27 db 
after four minutes’ stimulation. In all others the tracing was 
within +5 db limits from the reference level; the average re- 
sponse, therefore, seems to be similar to that in a normal ear. 
The audiometric results in the exceptional case (U. M.) are 
presented in Fig. 4. 


The straight line recruitment group consists of the results 
obtained for eight persons at nine frequencies. The per-stim- 
ulatory threshold shift was within normal limits in all these 
cases. 


Delayed recruitment was demonstrated in five cases and the 
results are shown at nine frequencies. It appears that in one 
case (at two frequencies) the per-stimulatory threshold loss 
amounted to 8 db. 


The width of the excursions during the first minute’s stimu- 
lation showed significant individual variations even in the 
group of asymptotic recruitment. At 15 frequencies it varied 
from 1 to 5 db and at eight frequencies it varied from 5 to 
12 db. It is apparent that the latter values cannot be used as 
criteria indicating the presence of recruitment, because the 
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same width of excursions occur also in the normal, conductive, 
and nonrecruiting perceptive group. About two-thirds of the 
frequencies tested thus agree with the recruitment tests 
proper. 


The nine frequencies tested in the straight line recruitment 
group include only one where the width of the tracing was as 
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Fig. 4. Case U. M., business executive, age 36 years. The drums are nor- 


mal. The audiograms revealed bilateral good hearing up to 3000 cps. and 
severe perceptive hearing loss in the higher range. 

The monaural! loudness balance between 3000 and 4000 cps. in both ears 
indicates asymptotic recruitment. The threshold tracings at 4000 cps. dem- 
onstrate a marked temporary threshold loss which is exceptionally large 
in the left ear. The width of the excursions is small and consistent with 
a recruiting deafness. It may be noted that the amplitude of the excur- 
sions decreases somewhat as a function of time. 


small as 2 or 3 db. In all others the excursions were as wide 


as in any other nonrecruiting group. 


Finally, at all nine frequencies where recruitment was ini- 
tially delayed, all threshold tracings were larger than 5 db; 
therefore, on the basis of the threshold tests alone, one would 
not place them into the group of recruiting deafness. 
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The amplitude of the tracings remained stable on an aver- 
age during four minutes’ stimulation. In four cases there was 
a noticeable decrease (3 to 6 db) which placed the final width 
below the critical figure of 5 db, and these cases can thus be 
added to those in which conclusions regarding the presence of 
recruitment can be made from the threshold studies. Three of 
them were in the asymptotic recruitment group, one in the 
straight line recruitment group. It may be noted that in the 
ordinary Békésy audiogram the excursions were greater than 


| | 10| Right 





100 
20 
80 
30 
% 60 
x 40 
S 40 
w 
i ws+/ 2 3 4 
60 | 
O 20 40 60 80 100 , ; 
DECIBELS 70 Time min 
Fig. 5. Case J. S., medical student, age 23 years. The patient has tinnitus 


and a sense of fullness in the right ear; occasional slight giddiness. The 
drums are normal. The audiograms showed normal hearing in the left ear 
and 30-40 db perceptive low tone hearing loss in the right ear. The tenta- 
tive diagnosis was Méniére’s disease. 

Binaural loudness balance test at 500 cps. shows a straight line recruit- 
ment. The four minutes threshold tracing at the same frequency pursuég a 
steady course, and the width of the excursions remains unaltered. The 
amplitude of the tracings parallel those of normal ears in spite of com- 
plete recruitment. 


5 db, corresponding to the initial width of the tracings with 
sustained one-frequency stimulation. 


In only one case the tracings increased in size as a function 
of time. This case belonged to the group of straight line re- 
cruitment (S. L.) and the excursions were even primarily 
quite large, 10 to 12 db. In a per-stimulatory 80 db sensation 
level (above the threshold of the normal ear) balance test,” 
with a continuous tone in the impaired ear and an adjustable 
tone in the good ear, a five minutes’ sustained stimulation pre- 
sented a tracing pursuing a steady course. 
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In Figs. 5 and 6 are presented two cases as examples of the 
tests in the straight line and delayed recruitment groups. 


About one-fifth of the recruiting patients had been pre- 
viously tested audiometrically, and they all showed steady 
threshold excursions. Those with a clear decrease or increase 
in the width of the excursions were being tested by audiometry 
for the first time. 
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Fig. 6. Case V. V., industrial worker, age 54 years. The patient has had 
poor hearing in the left ear since infancy. The drums are normal. The 
audiograms revealed a nearly normal hearing in the right ear, and a 
marked, about 50-70 db perceptive, hearing loss in the left ear. 

Binaural loudness balance test at 500 cps. shows delayed-straight line 
recruitment. The threshold tracing at the same frequency shows an equal, 
steady course and the width of the excursions remains unaltered. The 
threshold tests alone, without proper loudness balance, do not show that 
there is complete recruitment. 








In addition, three patients, whose records are not included 
in this material, showed recruitment in the balance tests, 
though the threshold excursions remained between 20 and 
30 db. An attempt was made during the following day to ac- 
custom them to the self recording technique, but this was un- 
successful. It is apparent that some slowly responding people 
will not give their true results in this type of test. 


Occasionally one also finds some normally hearing and quite 
intelligent persons who do not succeed in the automatic thresh- 
old recording. In spite of repeated attempts the threshold 
variability remains between 15 and 30 db. On the other hand, 
there may be normally hearing subjects who present extremely 
small threshold excursions. One was included in the material 
used for another study ;’* the excursions were at all frequen- 
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cies clearly below 5 db, and using interrupted tones, between 
1 to 3 db through the whole range from 125 to 4000 cps. 


DISCUSSION. 


Because it is probable that per-stimulatory threshold shift 
in conductively deaf persons equals that in normals, only a 
few cases of this type of hearing loss were included. It seems 
that in both normal subjects and in those with conductive deaf- 
ness there are frequently variations of around +5 db, which 
must be considered to represent the experimental error. The 
width of the excursions generally varies between 5 and 15 db, 
and only minor variations in this amplitude are likely to occur. 


In nonrecruiting perceptive deafness there may be cases 
which show per-stimulatory threshold losses, in this study of 
the order of 10 db; however, a sufficient number of cases was 
not available for study, and later work may show some devia- 
tions from the above figure. For example, there were no cases 
of acoustic tumor, and in such ears in particular, Kos** has 
demonstrated quite large threshold losses during sustained 
stimulation. 


The width of the excursions may vary considerably, from 5 
to 20 db. Small variations as a function of time can be demon- 
strated in either direction during sustained stimulation. 


In the ears showing recruitment it is possible to obtain 
really large threshold losses during continuous stimulation. 
The results in the case presented in Fig. 4 are in agreement 
with those reported by Hood,’* but it must be stressed that 
this was an exceptional case. In seven instances the thresh- 
old became worse by 6 to 10 db, and in the large majority of 
cases the threshold tracing followed the same steady course as 
in the normal or conductive group. 


It must be stated, therefore, that although some large 
losses may occur the average response will be a steady tracing, 
or a tracing showing only minor evidence of fatigability. This 
is in accordance with previously published studies on above- 
threshold per-stimulatory adaptation tests,"’ and it demon- 
strates that, at threshold intensities, this phenomenon cannot 
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be used as a differential diagnostic auditory test. Even if 
Kos’ report on auditory nerve fiber degeneration associated 
with large temporary threshold shift appears to be consistent 
with later control studies, the fact that extensive fatigability 
can appear in recruiting deafness, eliminates this test from 
differential diagnosis. 


The division of the recruiting cases into various sub-groups 
was necessary to test the claim made earlier.*** viz., that the 
Békésy audiogram does not measure the IDL, but rather the 
variability around the threshold. Small variability indicates 
that the audibility increases rapidly with increasing intensity, 
larger variability is associated with normal or slower than 
normal function between the two. 


We? stated that one would expect audibility to be intimately 
related to loudness. In the above groups, therefore, the small- 
est variability should occur in the asymptotic recruitment 
group. The straight line recruitment group may show nor- 
mal, or less than normal variability, depending to some extent 
upon the threshold loss and upon the steepness of the recruit- 
ment curve. In the group of delayed recruitment the threshold 
tracings should parallel those of normal subjects. 


It may be said that the same assumptions can also be made 
regarding the size of the IDL in these various groups, and 
that this neglected recruitment function is the cause of the 
greatly conflicting results of various IDL studies; however, 
before such an assumption is made, it must be shown that the 
number of discriminable steps is the same in a normal ear as 
in an ear with, for example, a 50 db threshold loss. The bur- 
den of getting this evidence is rather on the side advocating 
the use of IDL on the basis of that assumption. 


It seems very hard to understand how a damaged end-organ 
could be capable of better intensity discrimination than a nor- 
mal ear with all its delicate, unimpaired structures. It might 
well be that the discriminable steps in recruiting ears are as 
large, or larger than in normal ears and fewer in number. 
That would result in normal, or above normal IDLs; however, 
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if one should measure the IDL at the junction of this large 
step-wise change, One may get a very small intensity reading. 


The results show that in most cases of asymptotic recruit- 
ment with rapid growth in audibility, the threshold variability 
is less than 5 db and indicates recruitment. Even in this group 
there are some cases in which the excursions are more than 
5 db and parallel those in the other diagnostic categories. If 
the recruitment function is of the straight line type, more 
cases show normal] threshold variability, and in the group of 
delayed recruitment practically all cases show normal excur- 
sions, between 5 and 15 db. 


It seems clear that Békésy-type audiometry can never re- 
place ordinary audiometry combined with Fowler’s or Reger’s 
balance tests. One is probably not misled in cases where small 
threshold variability is interpreted as to mean recruitment, 
but one misses equally many cases showing recruitment in the 
proper tests but failing to show it in the form of small thresh- 
old variability. 


Of interest is also the variation in the width of the excur- 
sions as a function of frequency in recruiting deafness. This 
is apparent from the results in this paper, but it seems on the 
basis of a considerably larger material examined in this clinic, 
that the variability clearly decreases as the pitch increases. 
Thus, small threshold excursions are most readily demon- 
strated at 4000 or 6000 cps. Values indicating recruitment can 
also be quite easily obtained at 2000 or 1000 ecps., but rarely 
if the frequency is further lowered; in fact, using the type of 
test procedure described in this paper, I have not yet found a 
single case showing 1 to 3 db threshold variability at 125 or 
250 cps. If the threshold loss is considerable, one may get be- 
low 5 db at 500 eps., but in my experience even this is an ex- 
ception rather than a rule. 


This relation further weighs against the theoretical sound- 
ness of the IDL tests. If the width of the excursions depended 
solely on the diminished IDL, here would be an ideal area in 
which to demonstrate it. Even in the normal ear loudness in- 
creases for the low tones faster than at the middle frequencies, 
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and combined with low tone recruiting deafness, the rate 
should be quite fast and correspondingly the IDL very small. 
Experimental evidence, however, does not support this view. 


The change in the width of the threshold excursions as a 
function of time is comparable to normal in the majority of 
recruiting cases. If there is a change during four minutes’ 
stimulation, the variability is more likely to decrease than to 
increase. The reduction can be large enough to cause the case 
to be properly placed into the group of recruiting deafness al- 
though the ordinary Békésy audiogram, or the first one-min- 
ute single frequency tracing indicates greater than 5 db 
threshold variability. Hood’s* claim that the threshold excur- 
sions increase in size as a function of time in sustained stimu- 
lation, indicating the reversal of recruitment and a change- 
over from small to large IDL values, is not supported, and if 
there is any change it is generally a decrease. 


Another major point should be stressed. It is apparent, even 
on the basis of the various recruitment functions, that it is 
quite a hopeless task to invent new tests with the object of 
revealing the presence or absence of recruitment at or close 
to threshold. This applies especially to the IDL tests, regard- 
less of what one thinks of the soundness of the idea. It applies 
equally to Békésy audiometry, which as a rule seems to be re- 
liable in cases where it indicates recruitment. If we want to 
invent new audiometric tests which reveal the presence of re- 
cruitment in all cases (gives the same information as Fowler’s 
or Reger’s balance test), then it is necessary to work at those 
intensities where even delayed recruitment becomes apparent. 
This means something like 60 to 80 db sensation level (re 
normal threshold), depending somewhat on the frequency and 
the threshold loss. Around this level practically all cases will 
show to which group they belong. 


SUM MARY. 


A short review is given of diagnostic recruitment tests at 
low sensation levels, viz., IDL tests, per-stimulatory threshold 
fatigability and automatic threshold recording technique. 
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Data are reported on 39 patients belonging to various diag- 
nostic categories. On the basis of the loudness balance func- 
tions the cases of recruiting perceptive deafness are further 
subdivided into asymptotic, straight line, and delayed recruit- 
ment groups. All cases were tested with alternate binaural 
judgment at the same frequency or monaural judgment be- 
tween two frequncies. Automatic threshold recording was 
done with a Békésy-type audiometer providing intensity 
changes in 1 db steps at a rate of 140 db per minute. 


The width of the threshold excursions was generally be- 
tween 5 and 15 db in normal hearing persons. Exceptional 
cases can be found which exceed both these limits. The same 
applies to the conductive and nonrecruiting perceptive deaf- 
ness. The majority of cases with asymptotic recruitment 
showed excursion amplitudes of less than 3 db. Most cases in 
the straight line recruitment group presented larger than 5 
db excursions and practically all cases with delayed recruit- 
ment showed normal variability. 


A per-stimulatory threshold shift of +5 db is considered 
normal. This also occurred in conductive deafness, while in 
the non-recruiting and recruiting perceptive deafness some 
ears showed a loss of the order of 10 db, and in some excep- 
tions, more. It does not seem possible to use this test for sub- 
dividing the group of perceptive deafness. 


The width of the excursions during sustained stimulation 
can undergo small variations as a function of time in each 
group. The majority show unaltered excursions, and if there 
is any change, it is likely to be a decrease from the initial 
values. 


Finally, it is pointed out that any low sensation level test 
designed to substitute the loudness balance tests, is likely to 
fail in many cases. It is necessary to work on higher sensa- 
tion levels if successful results are expected in all cases. 
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I, INTRODUCTION. 


more susceptible to this disease. 


permits one to believe, as he may wish: 


ease, particularly in its more serious forms; or 
can be explained as merely fortuitous; or 


operation. 
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THE PROBLEM OF POST-TONSILLECTOMY 


An Analysis of 888 Cases of Poliomyelitis and 2,813 Tonsillec- 


The possible causal relationship between tonsillectomy and 
poliomyelitis that develops shortly after operation has been 
recognized since 1910, but did not become a matter of general 
concern for another 20 years. In addition to this basic con- 
sideration, two other issues also began to be discussed as time 
passed—whether tonsillectomy predisposed not only to polio- 
myelitis but also to the more severe forms, and whether the 
removal of the tonsils at any period of life rendered the patient 


The discussion has often, unfortunately, been attended by 
more heat than light. Experimental studies have not been con- 
clusive. Statistical studies have been equally inconclusive. 
Sweeping conclusions have been drawn from isolated cases, or 
from series of cases too small to be of statistical significance. 
Indeed, a survey of the poliomyelitis-tonsillectomy literature 


1. That removal of the tonsils and adenoids in the so-called 
“polio season” multiplies the chance of contracting the dis- 


2. That the development of poliomyelitis after tonsillectomy 


8. That it can be explained as the result of exposure before 


* Submitted as Candidate’s Thesis to the American Laryngological 
Rhinological and Otological Society, Inc., 1956. 

Editor‘’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication January 20, 1956 
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A survey of the literature also permits one to believe, as he 
chooses : 


1. That removal of the tonsils increases the susceptibility 
to poliomyelitis, with the susceptibility extending over many 
years, if not for life; or 


2. That the loss of these structures no more influences the 
chances of developing poliomyelitis than does the loss of the 
appendix. 


Generally speaking, the literature of post-tonsillectomy po- 
liomyelitis falls into three somewhat overlapping periods: 


1. In the first period, running from 1910 to approximately 
1930, only isolated cases or small groups of cases were re- 
ported. The first really extensive study was by Aycock and 
Luther,' in 1929. During this period the possible relationship 
between tonsillectomy and poliomyelitis was noted, but the 
discussion was usually tentative. 


2. In the second period, which runs to approximately 1945 
or 1946, much larger series of cases were reported, and the 
relationship was regarded as important. 


8. In the third period, running from 1946 to the present 
time, a change in methods of reporting became evident. Ob- 
servers began to report larger series of cases of poliomyelitis, 
some of which followed tonsillectomy. They also reversed the 
emphasis and showed the other side of the picture; that is, 
they began to record large series of tonsillectomies, some few 
of which were followed by poliomyelitis. During this period, 
experienced statisticians also began to analyze the records by 
sound statistical methods. 


8. In the third period, running from 1946 to the present 
time, a change in methods of reporting became evident. Ob- 
servers began to report larger series of cases of poliomyelitis, 
some of which followed tonsillectomy. They also reversed the 
emphasis and showed the other side of the picture ; that is, they 
began to record large series of tonsillectomies, some few of 
which were followed by poliomyelitis. During this period, ex- 
perienced statisticians also began to analyze the records by 
sound statistical methods. 
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There are a number of reasons why the argument over ton- 
sillectomy as a predisposing cause of poliomyelitis has re- 
mained so confused. One of the mest important, if also the 
least tangible, is the emotionalism apparently inherent in any 
discussion of this disease. Part of the responsibility for this 
situation must be attributed to the fund-raising activities of 
the National Foundation for Infantile Paralysis, valuable as 
the work of this organization has been. The publicity which 
attended the recent introduction of the Salk vaccine and the 
difficulties which promptly arose over its administration have 
done nothing to clarify the confusion. The single death dur- 
ing the testing period followed a tonsillectomy and occurred 
two days after the child had received the second injection of 
vaccine. The fact that poliomyelitis was already prevalent in 
the area, and the further fact that the child probably already 
had the disease when his tonsils were removed, have been lost 
sight of. The circumstances, as many otolaryngologists would 
testify, have brought some parents close to hysteria. 


The chief reason, of course, why the possible tonsillectomy- 
poliomyelitis sequence has not been clarified is that we are still 
completely ignorant of many important facts about this dis- 
ease. We know that the subclinical disease is far more fre- 
quent than clinical poliomyelitis, though the suggested ratios 
range from 1:100 to 1:600. We know that poliomyelitis is 
caused by a virus which is a total parasite and which has a spe- 
cific affinity for neural tissue. We still know nothing really 
definitive about the mode of transmission. Many other im- 
munologic factors are still obscure. We are not even certain 
that all the strains of the causative virus have been discovered. 
The developments of the last few years give hope that the 
answers to these and other questions will not be too long de- 
layed. Until they are at hand, however, we can scarcely ex- 
pect the disputed relationship between tonsillectomy and sub- 
sequent poliomyelitis to be completely clarified. 


Meantime, the otolaryngologist will continue to be con- 
fronted with the necessity of performing tonsillectomy, par- 
ticularly in young children, when the operation is indicated. 
No matter on what side of the argument he stands, he must 
bear in mind the possible subsequent development of poliomye- 
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litis and his possible responsibility for its occurrence, whether 
the disease was pre-existent, or fortuitous, or actually the 
result of the operation. 


II. PURPOSE OF THE PRESENTATION. 


An inclusive review of the literature of poliomyelitis would 
be an obviously impossible task. It has grown to monumental 
proportions and most of it either has nothing to do with ton- 
sillectomy or mentions the operation only incidentally. The 
literature of post-tonsillectomy poliomyelitis is also large, but 
a selective review permits a record and evaluation of contri- 
butions that may throw some light upon this problem. 


In addition to such a selective review, this presentation has 
another purpose; to put on record the tonsillectomy-poliomye- 
litis statistics for the period 1949-1953 in a community in the 
Southwestern part of the United States. The justification for 
the analysis is that only by the accumulation of data in ade- 
quate numbers from all parts of the country for periods of 
several years can this problem be resolved within the limits of 
our present knowledge. 


It seems fair to say that the numerous general articles on 
post-tonsillectomy poliomyelitis represent no real contribution 
to the subject. For the most part, they amount to little more 
than expressions of the writers’ opinions, secured from the 
data of other observers, or sometimes, from the unsubstan- 
tiated opinions of other writers. These articles contain no 
statistical evidence to support the points of view advanced, 
and for the most part, there is little evidence of the authors’ 
clinical experience. They have been carefully reviewed in the 
preparation of this thesis, but for the most part they are 
neither recorded in the list of references nor commented upon 
further. The reviews of the subject which have appeared at 
intervals in the literature, such as Singleton’s?* excellent 
analyses, are also omitted, since any material of value in them 
is utilized in the course of the presentation. 


III. EXPERIMENTAL STUDIES. 


It is now generally agreed that experimental poliomyelitis 
in the monkey differs sufficiently from the natural disease in 
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the human subject to make it necessary to be cautious in draw- 
ing firm conclusions from experimental studies ;* nonetheless, 
certain experimental observations which are pertinent to the 
subject of post-tonsillectomy poliomyelitis should be briefly 
mentioned : 


Nasopharyngeal Transmission of Poliomyelitis. 


In 1910, Flexner and Lewis® inoculated the brains of mon- 
keys with preparations of the nasopharyngeal mucosa of in- 
fected monkeys. No stool studies were made. The injected 
monkeys promptly developed the typical paralytic type of po- 
liomyelitis, thus proving that the mucous membrane of the 
nasopharynx of the infected animals contained the virus of the 
disease. These animals were sacrificed, and a second set of 
monkeys was injected with preparations of their spinal fluids 
and brains. The virus was recovered in the nasopharyngeal 
mucosa of the injected animals. These observations permitted 
the conclusion that the virus of poliomyelitis may travel from 
the nasal mucosa to the brain and spinal fluid, or in the re- 
verse direction. 


In 1911, Landsteiner, Levaditi and Danulesco® were able to 
produce poliomyelitis by submucosal injection of the virus into 
the tonsillar area. The following year Levaditi and Danulesco’ 
failed to pruduce the disease merely by rubbing or painting 
the tonsillar area with the virus, though application of the 
same preparation to the nasal mucosa produced typical dis- 
ease. As Aycock* observed, neither set of experiments proves 
very much, since “monkeys develop poliomyelitis with greater 
or less frequency resulting from numerous routes of inocula- 
tion.” 


In 1912, Flexner and Clark* swabbed the nasal mucosa of a 
healthy monkey with a preparation of ground spinal cord se- 
cured from a recently paralyzed monkey. The treated animal 
was sacrificed at the end of 48 hours and suspensions of the 
olfactory lobes, the medulla, and various segments of the cord 
were injected into the brain and peritoneal cavity of three 
other monkeys. The animal injected with a suspension of the 
olfactory lobes died with paralytic poliomyelitis on the twelfth 
day. The other animals remained well. This experiment ap- 
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parently showed that the virus of poliomyelitis ascends by a 
direct lymphatic path from the nasal mucosa to the olfactory 
lobe before it reaches the medulla and cord, and that infection 
does not occur by way of the blood stream. 


In 1938, Sabin® reported a series of experiments on monkeys 
which may be briefly summarized as follows: 


1. When preparations of the virus were applied to wounds 
created in the oropharynx by tonsillectomy, the monkeys re- 
mained well, whether the application was by swabbing, spray- 
ing, or nasal instillation. 


2. When the virus was injected subcutaneously, intrader- 
mally or superficially into the post-tonsillectomy fossa, ani- 
mals injected with preparations of low potency remained well. 
When larger quantities of a more potent preparation were in- 
jected, about a third developed the disease. 


8. In this experiment, an attempt was made to re-create the 
conditions presumably present when the throat harbors the 
virus of poliomyelitis before tonsillectomy. Tonsillectomy was 
performed immediately after the tonsillar area had been in- 
jected with a preparation of the virus, in an endeavor to de- 
termine whether exposure of the cut nerve endings or cutting 
through tissue which contained the virus would stimulate the 
development of the disease. Only the animals in which the 
injection had been made deep to the bone developed poliomye- 
litis. The others remained well. 


4. When the tonsillar area was injected before operation, as 
in the preceding experiment, and the fossa was also swabbed 
with virus immediately after the tonsillectomy, about a third 
of the animals succumbed to the disease. 


These experiments showed several things: 


1. In the monkey, the animal which most nearly resembles 
the human subject, the olfactory mucosa is the only known 
peripheral tissue which provides a portal of entry to the cen- 
tral nervous system by mere transitory contact with the virus 
of poliomyelitis. 


2. Mere transitory contact between the virus and the norma! 
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or injured pharynx or tonsils is not sufficient to produce the 
disease. 


8. Poliomyelitis apparently develops after tonsillectomy 
when the virus is already present at operation, rather than as 
the result of contamination after operation. These observa- 
tions support the concept that bulbar poliomyelitis which fol- 
lows tonsillectomy within a period corresponding to the incu- 
bation period of the disease is preexistent. They do not sup- 


port the concept that the disease is the result of postoperative 
infection. 


Sabin’s"® later observations on olfactory bulbs from patients 
with poliomyelitis, including studies of serial sections, failed 
to reveal the specific lesions which one might expect to find if 
the route of infection had been via the olfactory pathway. Pre- 
vious investigators had considered the nasopharyngeal route 
the most probable natural portal of entry ; more recent observ- 
ers had considered only the olfactory mucosa of the naso- 
pharynx as the route of infection. In Sabin’s opinion, the ton- 
sillopharyngeal route could not be regarded as the natural 
route. In fact, as he said, no direct data were available to show 
how the virus of poliomyelitis enters the central nervous sys- 
tem from the olfactory area or from anywhere else in the hu- 
man body. 


In 1939, using macacus cynomolgus monkeys, Burnet, Jack- 
son and Robertson" produced the disease in seven of 19 ani- 
mals by swabbing the tonsillopharyngeal region with poliomye- 
litis virus. 


In 1942, Toomey and Krill,** after performing tonsillectomy 
on six macacus rhesus monkeys, kept the area between the 
cupped pillars flooded for five days with a 10 per cent suspen- 
sion of poliomyelitis virus. As in Sabin’s similar studies, the 
animals remained well, apparently because the contamination 
was entirely postoperative, was only superficial, and was ac- 
complished with preparations of low potency. 


In 1951, Faber, McNaught, Silverberg and Dong’ conducted 
a series of experiments on cynomolgus monkeys. All the ani- 
mals were prepared by division of the olfactory tracts, to pre- 
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clude entry of the infection through the olfactory nerves. The 
results were as follows: 


1. The tonsils were enucleated immediately after applica- 
tion of the virus to the pharynx. Paralysis ensued in four ani- 
mals within seven to 10 days; in one instance it was limited 
to the bulbar and in three to the cervical innervations. 


2. Tonsillectomy was performed three days after the virus 
had been injected into the thalamus. In this group of animals 
paralysis ensued five days after inoculation and two days or 
slightly less after tonsillectomy. The entire cord as well as 
the bulbar center was involved. The rapidity with which polio- 
myelitis developed in this experiment suggested to Faber and 
his associates that the physical stress of operation greatly en- 
hanced the speed and severity, and to some extent the localiza- 
tion, of the infectious process. They believed that the results 
could be attributed to the introduction of the infection into 
the divided nerves before the endings could be covered or 
sealed off by blood. In an earlier publication, this group had 
not regarded the presence of “bare” nerve endings as essential 
to penetration of the virus." 


8. In this experiment the virus was applied to the pharynx, 
as in the first experiment; but, before tonsillectomy was per- 
formed, the area was swabbed with a 2 per cent solution of 
tincture of iodine. The iodine application was made 30 sec- 
onds after the application of the virus and 60 seconds before 
tonsillectomy. All six animals remained well. This method 
does not seem to have been tested in human subjects, nor is 
there any record of laboratory studies to determine whether 
tincture of iodine in this concentration will destroy the virus 
of poliomyelitis. 


4. Control animals were treated simply by swabbing the 
surfaces of the mouth and pharynx with the virus; tonsillec- 
tomy was not performed. Five of the seven developed polio- 
myelitis, in one instance of the bulbar type. 


In 1946, Faber and Silverberg’® had made a study of eight 
autopsied cases of poliomyelitis to determine the possible por- 
tals of entry of the virus. Their theory was that the primary 
invasion occurs through nerve fibers with peripheral endings 
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on mucous surfaces, the virus being conveyed in a central 
direction to the regional ganglia and thence to the central nerv- 
ous system. Although they believed that entry could be ef- 
fected via the mucosa of the nose, pharynx, trachea, esophagus, 
intestine and bronchus, they regarded the pharynx as a par- 
ticularly favorable site, though their reasons for this point of 
view are not particularly convincing. 


Neutralizing Properties of the Nasopharyngeal Mucosa. 


In 1917, Amoss and Taylor,’* in a series of 56 experiments, 
showed that washings of the nasal and pharyngeal mucosa ap- 
parently possess definite power to inactivate or neutralize the 
active virus of poliomyelitis. The ability varied from person to 
person, and inflammatory conditions of the upper air passages 
tended to destroy or diminish it. In the opinion of these ob- 
servers, their results explained why the olfactory bulb and 
nerve, along with their centers, are so seldom involved at 
autopsy in poliomyelitis. 


In 1935, Lennette and Hudson," after sectioning the olfac- 
tory tract of five monkeys, sprayed the nasal cavity with a 
preparation of virus. All the animals remained well. When 
the same experiment was carried out on nine intact monkeys, 
all died of poliomyelitis. The five sectioned monkeys also re- 
mained well after intravenous injections of 10 cc. of 10 per 
cent preparations of the virus. When the same experiment 
was carried out on five intact monkeys, four died. Lennette 
and Hudson concluded from these studies that virus is excreted 
from the blood stream onto the nasal mucosa, whence it enters 
the endings of the olfactory nerve and then migrates to the 
central nervous system. 


In 1939, experimental studies by Burnet, Lush and Jackson" 
demonstrated only slight “virucidal” activity against the virus 
of poliomyelitis in the nasal secretions. The finding, however, 
was thought to be significant, and to offer a possible explana- 
tion for the infrequent changes found at autopsy in the olfac- 
tory nerve and its centers. 


In 1941, Allen and Clark,’® working along the same line, 
studied the ability of soluble components of the olfactory mu- 
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cosa to neutralize the virus of poliomyelitis. Consistently posi- 
tive results were not obtained. 


IV. STATISTICAL STUDIES. 


In 1942, after a review of the literature and a personal sur- 
vey of his own, which will be commented on later, Seydell*° 
remarked that it was impossible to draw any definite conclu- 
sions relative to the relationship of tonsillectomy and poliomye- 
litis from his own survey or from the literature. Much the 
same situation, as has already been intimated, still prevails. 


On the surface, it might seem that nothing would be simpler 
than to construct a table which would show, for each report 
in the literature, such essential data as 1. the number of cases 
of poliomyelitis in the series; 2. the number of tonsillectomies 
performed over the same period; 3. the period covered by the 
study; 4. the number of cases of poliomyelitis which followed 
tonsillectomy; 5. the number of cases of the bulbar variety of 
disease in the total series; and 6. the number of post-tonsillec- 
tomy bulbar cases. The construction of a table that is complete 
in all these data is an impossible task. The table which at- 
tempts to present them (see Table I) has been permitted to 
stand, because it conserves space and avoids repetition. Actu- 
ally, aside from the blanks which indicate data not stated, or 
so stated that they are not useful for tabular purposes, the 
presentation is misleading in a number of respects: 


1. Only a very few of the reports contained the essential 
data just outlined. Reports that contained them all were ex- 
ceptional. 


2. In many instances complete data were lacking as to the 
tonsil status of a considerable number of patients, and some- 
times of most patients. This information would seem essential 
to any discussion of the subject. 


8. In only six of the 19 recorded series (see Table Il) was 
there any attempt to supply the number of tonsillectomies per- 
formed over the period in which the cases of poliomyelitis oc- 
curred. 


4. In many instances the studies were limited to special age 
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groups, or to certain months of the year, the ages and months 
varying from report to report. The individual author has, of 
course, the right to set up the framework of his own study, 
but individual vagaries make cumulative studies practically 
impossible. 


5. Some series include all patients who developed poliomye- 
litis after removal of their tonsils, regardless of the time in- 
terval. Other series give the information only for tonsillec- 
tomies performed one or two months before the poliomyelitis 
developed. 


6. As has been suggested, the diagnosis is probably ques- 
tionable in at least some of the cases of poliomyelitis, as well 
as the post-tonsillectomy cases. Only the report by Siegel and 
his group” specifies methods of confirmation of the diagnosis 
in the post-tonsillectomy cases. 


7. In a sense, much of the material studied is weighted for 
the reason that it is derived entirely from hospital cases. As 
a number of observers have pointed out, hospital facilities are 
overcrowded during epidemic years, and only patients with 
the most severe types of disease are admitted. This fact un- 
doubtedly explains the abnormally high incidence of bulbar 
poliomyelitis in certain series. 


8. The data in the tonsillectomy table (see Table II) are 
more accurate and certainly constitute a fairer presentation 
of the tonsillectomy-poliomyelitis sequence than the data in 
Table I. Table II, however, also suffers from certain defects. 
The first is that some of the material was collected by ques- 
tionnaire. The returns were surprisingly good, but since the 
diagnosis, in effect, rests upon the patient’s accuracy, this is 
still not the best way to secure an overall picture. The second 
defect is that tonsillectomies done in private offices are not 
included in recorded series. At first glance, this might seem 
a trivial omission. Frequently it is not. It was surprising to 
find that 23 of the post-tonsillectomy cases collected by Siegel 
and his group**: in New York City followed operations done 
in private offices. These cases are necessarily omitted in de- 
tailed analyses. Finally, because the data produced were ob- 
viously incomplete, some of the tonsillectomy series are esti- 
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mates, made by competent statisticians, for the most part, 
but nonetheless estimates. 


9. None of these data makes allowances, and for practical 
reasons cannot, for variations in the virulence of the poliomye- 
litis virus from year to year and from locality to locality. They 
also make no allowances for host resistance. 


What all of this adds up to, to put it quite bluntly, is that as 
matters now stand, we have very little reliable information 
concerning the possible relaticnship of tonsillectomy and polio- 
myelitis. The comment, in fact, seems perfectly fair that many 
reports amount to little more than “speculative playing with 
numbers.” 


Vv. COMMENTS ON RECORDED SERIES. 


Sheppard,* in 1910, was the first to call attention to the oc- 
currence of poliomyelitis after tonsillectomy. Thirty-one years 
later, in 1941, the simultaneous occurrence of five cases in 
siblings submitted to tonsillectomy on the same day**** fo- 
cussed the attention of both profession and public on the pos- 
sible relationship of operation and disease. 


Sheppard’s report was an epidemiologic study of 200 cases 
of poliomyelitis in Springfield, Mass. In two cases tonsillec- 
tomy had preceded the illness. In one case the operation had 
apparently been performed at the onset of the infection ; in the 
other, bulbar poliomyelitis followed tonsillectomy within the 
accepted incubation period. 


Aycock‘ considers it interesting that Sheppard “intuitively” 
singled out tonsillectomy as a possible etiologic factor in polio- 
myelitis. His (Sheppard’s) reasoning was that tonsil and ade- 
noid tissue might offer resistance to microbic invasion. If so, 
he said, “it might seem on a priori grounds injudicious to re- 
move an inflamed tonsil, especially in the presence of an acute 
epidemic infection characterized in many instances by involve- 
ment of the upper respiratory passage.” Be this as it may, 
two instances of poliomyelitis in 700 tonsillectomies does not 
seem highly significant. 


In the so-called “K” episode, as already mentioned, five chil- 
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dren living in Akron contracted poliomyelitis after tonsillec- 
tomies performed on the same day, and three of the five died. 
The sixth and youngest child, who was not operated on, did 
not contract the disease, and the parents also remained well. 


Although the details of the epidemiologic study by Francis 
and his associates** are too numerous to be repeated here; the 
important fact is that all of these children had contacts with 
young relatives who had positive stools, and that there was 
also contact with a relative who later apparently had a mild 
case of poliomyelitis. In the preliminary report of this epi- 
sode, immediately after it occurred, Krill and Toomey* drew 
no conclusions as to the cause of the illnesses. Francis and his 
associates,"* in their epidemiologic study the following year, 
stated that the operations had precipitated the attacks. 


One of the most remarkable features of this episode is that 
Akron in 1941 had been singularly free from poliomyelitis. 
There had been only two cases in the city preceding the expe- 
rience of the “K” family, and the “K” children had had no 
contact with these patients. Only six other cases occurred after 
the “K” episode. The four oldest children underwent teeth 
extractions in addition to adenotonsillectomy ; in the reports of 
the experience no special attention is paid to the additional 
stress and strain which these procedures undoubtedly caused. 
It is particularly regrettable that background information on 
the number of tonsillectomies performed in Akron in the sum- 
mer of 1941 was not supplied in any of the reports. Inci- 
dentally, as this thesis is being completed, newspapers and ra- 
dios are carrying reports of a family in the Middle West in 
which eight of the 10 children are ill with poliomyelitis ; antece- 
dent tonsillectomy is not mentioned in any of the news items. 


The essential data in Tables I and II are self-evident and 
need no special comment. It should be pointed out, however, 
that the percentage of tonsillectomized cases varies from series 
to series, depending upon several considerations: 


1. The age of the patient included in the series. This is par- 
ticularly true of the earlier reports, which were made when 
tonsillectomy was a far more frequent operation than it is now. 


2. The period of the year included in the survey. In some 














ENGELKING: POST-TONSIL. POLIO. 1557 


series, the data are limited to the epidemic months. This makes 
a difference in the later reports, since in a number of hospitals, 
by agreement or direction, elective surgery was almost en- 
tirely discontinued at these times. 


8. The number of cases of poliomyelitis which had to be ex- 
cluded from the analysis because the tonsil status was not 
known. In some instances this necessity reduced the original 
statistics by a third or more. 


The reported incidence for tonsillectomy varies rather 
widely. Miller** found it to be 1:135 of the Los Angeles popu- 
lation in the two-to-nine-year-old group. Kinney* found it 
1:113 in a county in Ohio. Lederer and Grossman“ mention 
a ratio of 1:75 for the total population of the county. Roberts* 
uses a figure of 2,000,000 tonsillectomies annually in the United 
States. Top and Vaughan*® remark that the incidence of the 
operation varies with the social and economic status of the 
population surveyed. 


Miller’s** cumulative survey of poliomyelitis after tonsillec- 
tomy for the years 1949, 1950 and 1951 in Los Angeles and 
Los Angeles County illustrates a dispassionate, scientific ap- 
proach to the whole problem. For this three-year period he re- 
ported 3,601 cases of poliomyelitis in an area population of 
about 4,000,000 persons. Twenty followed tonsillectomy (see 
Table I). 


In 1949 the ratio of poliomyelitis to the two-to-eight-year- 
old population was 1:1,352. In 1950 the ratio was 1:1,275, 
and in 1951 it was 1:999. In 1949, the estimated number of 
tonsil operations in this age group was 14,812; the expected 
cases of poliomyelitis after tonsillectomy 10.9 and the actual 
number 10. In 1950, the figures were, respectively, 14,586, 
11.5 and eight. In 1951 the figures were, respectively, 14,544, 
11.5 and 10. In short, the actual and expected incidences are 
practically the same. Curiously, there were fewer post-tonsil- 
lectomy cases in the months when poliomyelitis was most fre- 
quent than there were in the remainder of the year. 


Miller** also studied the tonsillectomy status of 675 patients 
with poliomyelitis in Los Angeles County (see Table II). His 
figures for tonsillectomy, 30 per cent, are in general agreement 
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with those of other writers, who set the incidence of tonsillec- 
tomy in youth at about a third. The rate of poliomyelitis after 
tonsillectomy thus seems to follow the rate of tonsillectomy in 
the general population. Bulbar poliomyelitis, however, ap- 
peared more often and was likely to be more severe in recently 
tonsillectomized patients. 


Tonsillectomy Studies. 


The first serious attempt to determine the incidence of polio- 
myelitis after tonsillectomy, instead of merely stating the num- 
ber of tonsillectomized patients in series of cases of poliomye- 
litis, was made by Page,** in 1944, from the Manhattan Eye, 
Ear and Throat Hospital (see Table II). In 8,915 replies (out 
of 27,849 patients circularized, which is a very good response), 
he found that there had been only one instance of “infantile 
paralysis” within a month after tonsillectomy. Page’s investi- 
gation covered the years 1937, 1939 and 1941, in all of which 
poliomyelitis was prevalent. 


In 1951 Siegel and his associates“ carried out a similar in- 
vestigation in the same hospital for the period 1944-1949. In 
the 6,524 replies which they received to their questionnaire 
they found that 30 cases of poliomyelitis, 17 of the bulbar type, 
had occurred within a month after operation. 


Roberts,*® in 1946, arrived at the relative incidence of post- 
tonsillectomy poliomyelitis by a series of calculations. If, he 
said, government records could be accepted, that 2,000,000 ton- 
sillectomies are done annually, then 70,000,000 would have 
been done between 1910, when the relationship was first ob- 
served, and 1945. A review of the literature up to 1943 re- 
vealed 274 cases of post-tonsillectomy poliomyelitis, a ratio of 
one to each 255,474 operations. Since no case of post-tonsillec- 
tomy poliomyelitis had been reported over 18 years of age, the 
tonsillectomy figure should be reduced to 52,500,000, which 
would be a ratio of 1:191,605. On the assumption that 53 per 
cent of all tonsillectomies are done in the July-October period, 
the figures are further reduced to 27,825,000 and the ratio to 
1:101,551. Since the average incidence of poliomyelitis in the 
general population, according to figures supplied by the Bridge- 
port Board of Health, is 1:3,250, the incidence in the general 
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population is still 31 times more frequent than after recent 
tonsillectomy, even assuming that all 274 cases reported after 
tonsillectomy occurred in the so-called poliomyelitis months 
(which they did not). It is doubtful that a statistician would 
be willing to accept this reasoning, but the calculations are 
cited for what they are worth, as an illustration of one kind 
of attempt that has been made to reach a conclusion in this 
matter. 


VI. CONCLUSIONS FROM STATISTICAL SURVEY. 


Conclusions drawn from these statistical surveys are, nat- 
urally, widely divergent. Some of them seem justified by the 
studies on which they are based; others do not. Certain of 
them may be mentioned: 


The earliest series of cases reported from the special view- 
point of a poliomyelitis-tonsillectomy relationship was by Ay- 
cock and Luther,' in 1928 (see Table 1). From this investiga- 
tion, they concluded that it could not be stated with certainty 
that the preceding tonsillectomy was responsible for the local- 
ization of the paralysis. In 1942, however, after a survey of 
the literature and a study of additional data, Aycock‘ concluded 
that a causal relationship does exist between the removal of 
the tonsils and the occurrence of poliomyelitis within a spe- 
cific interval. He also noted that this concept was in line with 
experimental observations, which showed that bulbar polio- 
myelitis was likely to occur after tonsillectomy when the virus 
was already present at the time of operation. His data also 
showed that bulbar poliomyelitis was more frequent at all ages 
when the tonsils had been removed. He was not willing to con- 
clude that the absence of the tonsils predisposed to clinical 
poliomyelitis, even though tonsillectomy had been performed 
more frequently in patients with poliomyelitis than in con- 
trols studied in the same area. Aycock felt that because of 
numerical considerations (the fact that roughly 30 per cent 
of the population undergoes tonsillectomy at some time, 
whereas poliomyelitis occurs in only a fraction of 1 per cent), 
it would be difficult to say to what extent the operation should 
be avoided because of the relatively small risk of developing 
bulbar poliomyelitis. The risk should be recognized, but the 
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decision for or against operation should be upon the basis of 
the indications in the individual case. 


Toomey and Krill,** who reported a combined series of 430 
cases, from Akron and Cleveland, concluded that more patients 
contracted bulbar poliomyelitis after tonsillectomy than could 
be explained by mere chance or random sampling. From the 
standpoint of the relationship of the mortality to the tonsil 
status, it seemed to make little difference whether the tonsils 
were in or out; in fact, if mortality were the only criterion, it 
would seem that death was less apt to occur in previously ton- 
sillectomized patients. 


Siegel and his associates,*":*' by statistical methods, deter- 
mined that the risk of contracting poliomyelitis was signifi- 
cantly greater than the expected risk within a month after op- 
eration, but observed no increase in the incidence of bulbar 
paralysis after six months had passed. On the other hand, 
differences in the numbers of observed and expected cases were 
often not great enough to rule out sampling variations, while 
in other instances the figures were at the borderline of statis- 
tical significance. This group considered children up to nine 
years of age more vulnerable to poliomyelitis when they were 
tonsillectomized in the spring, especially in June, and regarded 
January, February and March as the safest period of electiv 
surgery in New York. 


Langworthy,"* while he would naturally be unwilling to oper- 
ate in the midst of an epidemic of poliomyelitis, who provided 
no independent statistical data, took rather violent exception 
to the assumption of a tonsillectomy-poliomyelitis relationship. 
He saw no justification for postponing tonsillectomy when it 
was needed because a few cases of poliomyelitis existed in the 
community. He mentioned the harm that delay might do to 
children with bad tonsils, malnutrition, repeated aural and 
upper respiratory infections, and infections of the cervical 
glands. 


Wesselhoeft,*® who also provided no supporting data, had 
originally refused to perform tonsillectomy during the Summer 
months. By 1948 he had changed his mind and felt that in 
the New England states the ideal time for the operation was 
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immediately after the close of school. He would continue to 
operate through the Summer if no cases were reported from 
the community and there was no known possibility of expos- 
ure from the outside. He justified his stand, in part, by other 
dangers, such as upper respiratory infections, when the opera- 
tion was performed during the Winter. 


Miller,** whose sound statistical surveys have been quoted 
at considerable length, concluded that during the years of his 
study the actual number of cases and the expected number 
were so close to each other that the differences were of no sig- 
nificance and tonsillectomy could be assumed to have played 
no part in the development of the disease during the years in 
question. In his survey of the 1949 material Miller mentioned 
that twice as many children had undergone tooth extraction 
as tonsillectomy. He felt that there was nothing in the figures 
to indicate that tonsillectomy need be discontinued unless one 
happened to believe that its performance any number of 
months before the onset of the infection could be a factor in 
its development. 


Cunning,**** whose yearly surveys in 1947, 1948 and 1949 
were conducted with great care, and were as nearly nation- 
wide as he could make them, did not feel that his collected data 
justified a statement of a causal relationship between polio- 
myelitis and tonsillectomy. He realized that he was in dis- 
agreement with many of his associates when he took this posi- 
tion. In his own opinion, acceptance of a predisposition to the 
disaese after tonsillectomy was based in part on experimental 
evidence and in part on limited clinical evidence and surveys. 
He did not think that tonsillectomy should be postponed in- 
definitely merely because poliomyelitis is prevalent in the Sum- 
mer months, though as a matter of common sense, elective 
surgery should be discontinued promptly if there is a rise in 
the incidence. Unless conclusive evidence is forthcoming as to 
the relationship, the otolaryngologist should decide whether 
hardship to the patient by delay and postponment is greater 
than the still undetermined risk of increasing his susceptibility 
to poliomyelitis by performing a tonsillectomy. This is a rea- 
sonable and sound position, based on a wide clinical experience 
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and supported by ample statistical data, personally collected 
and surveyed. 


VII. CONCEPTS OF THE TONSILLECTOMY-POLIOMYELITIS 
RELATIONSHIP. 


In 1917, on the basis of his own experience and research, 
Seydell*® took the position that the tonsils were a harbor of 
infection in poliomyelitis. Like Rosenow, he believed that ton- 
sillectomy in the course of the disease was helpful. In this 
same communication Seydell cited the studies of Vaughan, 
Vaughan and Palmer: During the 1916 epidemic in New 
York, a large number of the children affected had hypertro- 
phied tonsils, or adenoids, or both. The disease was uncommon 
when the tonsils had been removed. After the epidemic, in 
which 8,928 cases occurred, an investigation in the public 
schools showed that not a single case had occurred in 1,404 
tonsillectomized children, though in 18 instances there has 
been cases in the same family, and in 93 cases in the same 
house. The concept of a possible protective effect of tonsillec- 
tomy has, of course, long since been discarded. 


Since the virus of poliomyelitis travels along the nerves, 
and since it may have an obligate affinity for the gray fibers 
of either medullated or unmedullated nerves, it may be that 
when the axis is exposed during tonsillectomy, the virus is 
more easily absorbed.** In the healing process, new vascular 
networks are laid down, accompanied by the deposition of new 
unmedullated fibers, which readily absorb the virus. On the 
other hand, most pathologists believe that by the end of 24 
hours after tonsillectomy, a local tissue reaction has devel- 
oped which would prevent the invasion of most pathogenic 
organisms. 


To Seydell*® it seems more unlikely that the virus can pene- 
trate the scar tissue which develops in the tonsillar fossa after 
tonsillectomy than that it can invade the loose lymphatic tissue 
of the tonsil and its lymph and blood vessels. 


Aycock‘ discussed the possible relationship of poliomyelitis 
and tonsillectomy from the standpoint of what he calls autarce- 
sis, that is, resistance to the host, independent of immunity 
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from exposure to the virus. He believes that the selectivity of 
the development of bulbar poliomyelitis after tonsillectomy is 
best explained in this manner, on the assumption that some 
added circumstance plays a part in determining whether clini- 
cal or subclinical disease will follow exposure to the virus. This 
selectivity, and the relatively more frequent occurrence of 
bulbar disease in tonsillectomized persons, in his opinion, com- 
prise a demonstration that the nasopharyngeal mucosa may 
be the iocus of at least one added circumstance that determines 
the outcome of exposure. His conclusion is that since tonsillec- 
tomy is practically always elective as to time, changing the 
season when it is done so that it will not coincide with the sea- 
son of poliomyelitis prevalence, could eliminate many cases of 
a highly fatal form of the disease. 


McCormick" postulated a possible relationship between the 
basic hypertrophy of tonsils, adenoids and other lymphatic 
structures often present before tonsillectomy and the rather 
general lymphatic hypertrophy frequently present in polio- 
myelitis. He linked up this observation with the lymphatic 
hypertrophy frequently found in nutritional deficiency, espe- 
cially vitamin-B deficiency. In the 1937 epidemic in Toronto 
it was found that among persons on relief, who had a low vita- 
min-B intake, there were four times as many cases of polio- 
myelitis as in the rest of the population. 


McCormick also mentions other possible factors, aside from 
a direct tonsillectomy-poliomyelitis relationship, including the 
shock of the operative procedure, and the anoxia produced by 
anesthesia and the barbiturates often used in preoperative 
preparation. He marshals considerable evidence for this the- 
ory, including the fact that brain tissue deficient in vitamin-B 
absorbs oxygen more slowly than normal brain tissue, and the 
further fact, demonstrated by Van Liere, that severe cerebral 
anoxia can produce an ascending type of paralysis, with even- 
tually, bulbar and cerebral involvement. McCormick’s conclu- 
sion is that neuromuscular anoxia, associated with either a 
deficient nutritional status, or surgical anesthesia, or both, 
may supply the missing link in the etiologic relationship be- 
tween tonsillectomy and poliomyelitis. In his opinion, the as- 
sociation may be much closer than ordinary contact. 






































1564 ENGELKING: POST-TONSIL. POLIO. 


Several observers, notably Top and Vaughan,”*:*’ believe that 
factors other than the tonsillectomy, with its surgical wound, 
may play some part in the development of poliomyelitis after 
operation. They mention stress and strain, trauma, physical 
activity, the body type, endocrine changes, dietary deficiencies, 
pregnancy, and preceding disease. Cunning®® argues along 
much the same line. He assumes that in the large number of 
persons who harbor the virus of poliomyelitis with few, if any, 
clinical manifestations, there is some unknown factor or phe- 
nomenon which maintains an equilibrium between the host and 
the virus, so that clinical disease does not develop. He further 
assumes that any disturbance which upsets this equilibrium 
may so accelerate the action of the virus as to provoke clinical 
disease. If tonsillectomy is regarded as such an activating fac- 
tor, then one must also take into account the attendant surgi- 
cal shock and the effects of anesthesia, both of which are pres- 
ent in all surgery, regardless of the nature or the site. Since 
tonsillectomy is the procedure most often performed upon chil- 
dren of the age group most susceptible to poliomyelitis, the 
emphasis has been put upon it rather than upon the surgical 
shock and anesthesia associated with all operations. In other 
words, if tonsillectomy has any influence in the development 
of poliomyelitis, it is probably by lowering the resistance of 
the body rather than by the existence of a surgical wound in 
a particular location. 


VIII. SURVEY OF THE TONSILLECTOMY-POLIOMYELITIS SEQUENCE 
IN A SOUTHWESTERN COMMUNITY. 


Materials and Methods. 


This survey was conducted in a community in the Southwest 
part of the United States in which poliomyelitis has been epi- 
demic in several recent years, but in which no previous survey 
has been conducted to determine the possible relationship be- 
tween the disease and previous tonsillectomy. 


This community, which has a population of approximately 
65,000, is located in a district of 260,000 persons. Medical 
practice comes from a large adjacent portion of this total area, 
and physicians in the whole district refer many of their dif- 
ficult cases to the community. 
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The data were derived from two sources: the record libraries 
of the two local hospitals which treat poliomyelitis and, when 
the information contained in the records was not complete, 
from personal letters to the patients or their parents. 


These letters explained that the objective of the study was 
a determination of the possible relationship between tonsillec- 
tomy and poliomyelitis. They requested that the writer be in- 
formed, on an enclosed card, whether the tonsils had been re- 
moved before the developmeent of the disease, a simply worded 
inquiry which needed only a yes or no answer. The investiga- 
tion thus avoided the pitfall inherent in inquiries which con- 
cern the development of poliomyelitis after operation. In cases 
which had ended fatally a carefully worded paragraph replaced 
the inquiry used otherwise. 


The investigation covered the five-year period, 1949-1953, 
inclusive, and thus included both epidemic and non-epidemic 
years. 

Essential Data. 


The essential data in this investigation (see Table III) are 
as follows: 


TABLE III. 


Distribution of 888 Cases of Poliomyelitis According to Tonsil Status 
in Community in Southwest United States 1949-1953.* 


Total Tonsils Tonsil. Status 
Cases In Situ Removed Unknown 
Total Cases iistingtiniaciiailiaiiia 534 254 100 
Spinal ........ ERI, OS A 767 468 211 88 
OES ane 121 66 43 12 
rn eS ee 4 4 3 
RE sigue 2 1 1 
Bulbar .. ‘ enapanane 9 3 4 2 


* During this same period, 2,813 tonsillectomies were performed in this 
community. 


In all, 888 cases of poliomyelitis were treated in the two 
hospitals in this community during the period 1949-1953. In 
100 cases information as to the tonsil status could not be se- 
cured, and the analysis, therefore, chiefly concerns 788 cases, 
the essential facts of which are as follows: 
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In these 788 cases, 534 patients, 67.7 per cent, had their 
tonsils in situ when they contracted the disease. 


Two hundred fifty-four, 32.3 per cent, had had their tonsils 
removed at some time in the past. 


No patients in the series had undergone tonsillectomy within 
a month of their illnesses. 


In 121 of the entire series of 888 cases the poliomyelitis was 
of the bulbar type. In 12 of the 121 cases no information could 
be secured as to the tonsil status of the patients. 


In the remaining 109 cases of bulbar poliomyelitis, the 
tonsils had not been removed in 66, 60 per cent, and had been 
removed in 43, 40 per cent. 


There were 11 deaths in the total series, four in patients 
whose tonsils had not been removed, four in patients who had 
undergone tonsillectomy, and three in patients whose status 
was unknown. This is an unusually low case fatality rate. 


No patient in the series contracted poliomyelitis within a 
month of tonsillectomy. One patient, five years of age, became 
ill six weeks after the removal of his tonsils (1949), and an- 
other, nine years of age, six months after tonsillectomy (1950). 
Both patients had the spinal type of disease, and both recov- 
ered completely. 


There were no instances of bulbar poliomyelitis within a 
six-month period after tonsillectomy. 


During this same five-year period, 2,813 tonsillectomies were 
performed in the two hospitals surveyed. In only two in- 
stances, as just noted, did poliomyelitis develop within a six- 
month period after the operation, and in no instance, also as 
just noted, did the bulbar type of poliomyelitis occur within 
this postoperative period. 


Yearly and Seasonal Distribution of Poliomyelitis. 
The five-year seasonal distribution of the 888 cases of polio- 
myelitis surveyed in this study (see Fig. 1) is typical of the 


seasonal prevalence of the disease in this part of the United 
States. It is most frequent from May through September, but 
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a scattering of cases occurs through the remainder of the year. 
This figure (see Fig. 1) also shows the yearly and monthly dis- 
tribution of the 2,813 tonsil operations performed over the 
same five-year period. It will be noted that more tonsil opera- 
tions are done in this community in April, May and June than 
at any other period of the year. The explanation of the smaller 
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Fig. 1. Seasonal distribution of 788 cases of poliomyelitis and 2,813 


adenotonsillectomies in a community in the southwest United States 
1949-1953. 


number of cases performed in July is the rather general prac- 
tice, on the part of both profession and patients, of taking va- 
cations during this month. The decrease is not due to discon- 
tinuance of tonsil operations in July. Even during the epidemic 
years of 1949 and 1950, particularly in 1950, throat surgery 
continued to be performed. 


Age Incidence. 


The age incidence in these 888 cases of poliomyelitis (see 
Fig. 2) shows nothing unusual, and is in correspondence with 
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observations from other parts of the country. Poliomyelitis 
is pre-eminently a disease of youth, and is most frequent in 
the five-to-10-year period, as this figure shows. Both cases of 
poliomyelitis after tonsillectomy occurred within this age 
group, but the number is too small to be worth showing graphi- 
cally. 


Hospital Incidence. 


The distribution of all poliomyelitis cases in which the tonsil 
and adenoid status was known is shown separately for the two 


300 “7 


275 - 


250-4 
225 - 





200 = 





17S + 
150 = 
125 = 


100 = 








75 + 


50 + 





25-4 





Number of cases 


i 4 1 Sieve 4 1 4. 
18) § 10 16 20 25 30 35 40 45 50 
Age in years 





Fig. 2. Age incidence in 788 cases of poliomyelitis in a community in 
the southwest United States 1949-1953. 


hospitals surveyed (see Table IV) chiefly as an illustration of 
how misleading conclusions based on small groups of figures 
can be. Only 92 of the 788 patients were treated in hospital 
“A”. When this small group of cases is broken down by year 
and type of disease, the statistics are totally insignificant and 
some of the proportions are out of line. In this hospital, for 
instance, 38 per cent of the patients had had tonsillectomies 
sometime in the past. In hospital “B” the proportion was 31.4 
per cent, and for the whole series it was 32.3 per cent. In hos- 
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pital “A,” 13 of 35 patients without tonsils contracted bulbar 
poliomyelitis, 37 per cent, well over twice the estimated na- 
tional average of 15 per cent, but readily explained by chance 
in so small a group of cases. In hospital “B”, 30 of 219 pa- 
tients without tonsils had bulbar poliomyelitis, 13.6 per cent, 
and the proportion for the total series was 17 per cent, well 
within the general average in hospital “B’’, and very close to 
it for the whole series. Entirely erroneous conclusions might 
be arrived at if only the figures for hospital “A” were used. 
The larger figures for hospital “B’” and for the combined hos- 
pitals show again that there is no relationship between tonsil- 
lectomy and poliomyelitis per se, nor, in this series in this part 
of the United States, for the period 1949-1953, any clearcut 
relationship between tonsillectomy and the bulbar form of the 
disease. 


Why the incidence of bulbar disease should be higher in non- 
epidemic years, such as 1951 and 1953, than in epidemic years 
is not clear. The most obvious explanations are that only small 
groups of cases are involved, and that the infecting virus in 
those years may have been of unusual virulence. 


Comment. 


There is really nothing more to be said about this series of 
cases. It would be possible to present the figures from other 
various aspects, but nothing would be gained by it. The es- 
sential fact is that over a five-year period, in 788 cases of 
poliomyelitis in which the tonsil status was known, and in 
2,813 tonsillectomies performed over the same period, only 
two patients contracted the disease after tonsillectomy; in 
neither instance earlier than six weeks postoperative, and in 
neither instance of the bulbar variety. The fact that tonsiller- 
tomies were performed routinely over this period, without re- 
gard to whether or not poliomyelitis was epidemic in the com- 
munity, is a fact of special significance in the argument over 
the possible influence of previous tonsillectomy on post-tonsil- 
lectomy disease. 


It is true that the case fatality rate in tonsillectomized pa- 
tients with bulbar poliomyelitis, four of 43 cases, was consid- 
erably higher than the rate in patients with tonsils in situ, 
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four of 66 cases. On the other hand, bulbar disease is always 
more serious than other varieties, and the number of cases in 
both tonsillectomized and non-tonsillectomized groups is too 
small to warrant conclusions as to risk. 


IX. SUMMARY AND CONCLUSIONS. 


1. A review of the literature dealing with the possible rela- 
tionship of tonsillectomy and post-tonsillectomy poliomyelitis 
reveals two schools of thought: one group of observers believes 
that recently tonsillectomized patients are more susceptible 
to the disease, particularly the bulbar type of disease, because 
the virus of poliomyelitis has a readier route of entrance 
through the surgical wound, with its exposed nerve endings. 
The other school believes that tonsillectomy has no relationship 
to poliomyelitis which develops after it. In the opinion of this 
group, some cases of poliomyelitis which follow tonsillectomy 
are fortuitous, and others can be explained by such factors as 
stress, strain, surgical shock and the anoxia of general anes- 
thesia, which are risks to be assumed in all surgery. The viru- 
lence of the causative virus is also regarded as an important 
consideration. 


2. While the literature on the subject is extremely confused, 
it seems fair to say that those who believe in the causal rela- 
tionship between tonsillectomy and poliomyelitis have based 
their opinions chiefly on experimental evidence, isolated cases, 
small series of cases, or series studied without due regard to 
statistical methods. Those who deny the relationship have in- 
vestigated larger series, have studied them by sound statisti- 
cal methods, and have also studied a side of the picture that 
was formerly ignored, namely, the incidence of poliomyelitis 
following large series of tonsillectomies. 


8. It is unfortunate that the emotionalism inseparable from 
such a devastating disease as poliomyelitis has entered the pic- 
ture and confused both public and profession. It has also 
placed a particularly heavy responsibility upon the otolaryn- 
gologist, who must decide, in the individual case, whether to 
perform an indicated adenotonsillectomy or to omit it for fear 
of the development of poliomyelitis. 
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4. The experimental literature is often confusing and fre- 
quently inconclusive, aside from the fact that natural and ex- 
perimental poliomyelitis differ sharply from each other in some 
respects. 


5. While a review of the clinical and statistical literature 
reveals widely differing viewpoints, the most valid studies in- 
dicate that the possible relationship between tonsillectomy and 
poliomyelitis remains to be proved. 


6. An investigation of 888 cases of poliomyelitis and of 
2,813 adenotonsillectomies performed over the same five-year 
period (1949-1953) in an area in the Southwest United States 
confirms the opinion that there is no causal relationship be- 
tween tonsillectomy and post-tonsillectomy poliomyelitis. Only 
two cases of poliomyelitis occurred after tonsillectomy in the 
788 patients whose tonsil status could be determined. The in- 
cidence of poliomyelitis after tonsillectomies performed during 
this period is thus entirely insignificant. Neither of the two 
cases occurred within a month of the operation, and neither 
was of the bulbar type. In fact, none of the 109 patients with 
bulbar poliomyelitis had undergone tonsillectomy within a 
six-month period. 


7. This survey shows clearly the fallacies and pitfalls of bas- 
ing conclusions upon single years and small series of cases 
from small institutions. When the figures in this series were 
broken down in this fashion, the conclusions reached were 
sometimes contrary to the conclusions arrived at for the total 
series and for the entire five-year period. 


8. The soundest position in this matter was expressed by 
Cunning,** in 1949, as follows: 


a. A belief that tonsillectomy is responsible for the subse- 
quent development of poliomyelitis is based on experimental 
evidence and limited clinical evidence and surveys. 


b. Since there is no way of foretelling when an outbreak 
will occur in any community, tonsillectomy should not be post- 
poned indefinitely merely because poliomyelitis is prevalent 
in the summer months. Naturally, if the incidence rises, all 
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elective surgery, including tonsillectomy, should be discon- 
tinued. 


c. Until more conclusive evidence is forthcoming as to a 
causal relationship between tonsillectomy and post-tonsillec- 
tomy poliomyelitis, the otolaryngologist must decide, in each 
case that he encounters, whether the hardship to the patient 
by delay and postponement would be greater than the still un- 
determined risk of increasing his susceptibility to poliomyelitis 
by going ahead with tonsillectomy when it is indicated. 


d. In short, until convincing proof is adduced that tonsillec- 
tomy increases the susceptibility to poliomyelitis, the solution 
of the problem is the application of common sense to the indi- 
vidual case: when poliomyelitis is prevalent in a community, 
elective surgery should not be performed. When it is not prev- 
alent, tonsillectomy may safely be performed in the cases in 
which it is indicated. 


9. The best way to settle this problem, in the light of present 
knowledge, would be to adopt Cunning’s proposal that some 
national body undertake a controlled study, directed toward 
the future and not to the past, to determine what happens after 
tonsillectomy as well as how many tonsillectomized persons 
develop poliomyelitis. The responsibility of excessive oxygen 
administration for retrolental fibroplasia in premature chil- 
dren has just been settled by such a survey. It would be a far 
simpler matter to set up such an investigation of post-tonsil- 
lectomy poliomyelitis. 
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THE AMERICAN OTORHINOLOGIC SOCIETY 
FOR PLASTIC SURGERY, INC. 


The American Otorhinologic Society For Plastic Surgery 
will hold a Seminar in Plastic and Reconstructive Surgery of 
the Head and Neck at the State University of Louisiana in 
New Orleans February 17-23, 1957. The course will include 
didactic material, laboratory, and operative procedures. 


This course is open to all qualified specialists in otolaryn- 
gology and head and neck surgery as listed in the Directory 
of the American Medical Association. The faculty will be 
composed of eminent specialists in this field. 


Program and any further information may be obtained by 
communicating with Dr. Louis Joel Feit, Secretary, 66 Park 
Avenue, New York 16, New York. 























TUMOR OF THE GANGLION NODOSUM 
OF THE VAGUS NERVE.* 


H. J. LINN, M.D., 
and 
BRUCE Proctor, M.D., 


Detroit, Mich. 


Although tumors of the carotid body have been recognized 
for many years, only recently have similar tumors arising in 
other sites in the neck been described. The following case is 
reported because multiple tumors were removed from the same 
patient, and also because of an apparent familial relationship, 
and finally because of the rarity of tumors of the ganglion 
nodosum. 


REPORT OF CASE. 


A white woman, single, age 25, was admitted to Detroit Memorial 
Hospital in June, 1951. She had noticed a smal] lump in the right side 
of her neck one year previously. The tumor had increased in size during 
the year but had caused no symptoms. 


Past history was non-contributory. There was, however, an interesting 
family history. A sister of the patient had a carotid body tumor removed 
in November, 1947, at the age of 26 years. The tumor was reported to 
be a “malignant tumor arising in a carotid body.” There was, however, 
no recurrence during the following three years, and review of the path- 
ologic sections revealed the tumor to/be probably benign. The patient 
had three brothers without tumors. Her mother and father were living 
and well. One uncle had died reportedly of carcinoma of the thyroid, 
and one of leukemia. The two uncles had six children, all without 
cervical tumors. An aunt died of diabetes at the age of 55 years. 


Physical examination of the patient revealed a firm, smooth, non- 
tender nodule, 2 cm. in diameter in the right neck, which could be moved 
laterally, but not up and down. Heart and lungs were normal; blood 
pressure was 112/65 mm. Blood count and urinalysis were within normal 
limits. 


On June 5, 1951, under local anesthesia, a tumor of the right carotid 
body was removed. The blood supply seemed to come from a point 0.5 
cm.. above the bifurcation of the common carotid, from the medial aspect 
of the external carotid artery. The tumor was dumb-bell shaped, measur- 
ing 22x19x17 mm., and was a typical carotid body tumor. There was 
no metastatic tumor in a lymph node removed from the fat, anterior 





* From the Departments of Pathology and Oto-laryngology of Detroit 
Memorial PTJospital and Wayne University College of Medicine Dr. Linn 
is now at William Beaumont Hospital, Royal Oak, Mich 
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to the carotid sheath. The postoperative course was uneventful, except 
for hoarseness, which slowly improved. 


The patient was again admitted to Detroit Memorial Hospital on June 
7, 1954, with a history of a lump in the left side of the neck for 18 
months. She stated that when she was tired she “felt a strain” in the 
region of the lump and sometimes felt a thumping in it. 


The patient had married 18 months previously, and had a child four 
months old. The lump in her neck had increased in size during the 
pregnancy. 





Fig. 1. Tumor of ganglion nodosum (x6). 


On physical examination a mass was palpated in the left neck, anterior 
to the sterno-cleido-mastoid muscle, and at the angle of the jaw. As with 
the previous tumor, the mass could easily be moved laterally, but less 
freely in a vertical direction. Aside from the scar of the previously re- 
moved tumor, physical examination was negative. Urinalyses, serologic 
tests for syphilis and blood counts were normal. 


On June 8, 1954, under endotracheal anesthesia, the tumor was removed. 
It was found to be a fusiform swelling of the left vagus nerve, directly 
posterior to the bifurcation of the carotid. The tumor was inseparable 
from the vagus, which was cut above and below the tumor. For a short 
period during the operation blood pressure readings could not be obtained. 


The postoperative course was uneventful and the patient was discharged 
from the hospital on June 14, 1954. 
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PATHOLOGY REPORT. 


The fusiform tumor measured 22x16x16 mm., with the vagus 
nerve projecting 4 mm. from each end of the tumor. The cut 
surface bulged slightly, and was pale pinkish-tan. 


On histologic examination the tumor lay within the vagus 
nerve, with bundles of myelinated nerve stretched over the 





_ Fig. 2. Tumor of ganglion nodosum. Reticulin stain showing group- 
ing of cells in acini and cords and intimate relationship to veins (x200). 


tumor (see Fig. 1). The latter was composed of rounded 
groups and cords containing four to ten cells surrounded by 
reticulin fibers (see Fig. 2). Numerous small capillaries 
with occasional larger veins coursed in the scanty connective 
tissue between cell groups. In several areas larger collagen- 
ous bundles were found in thetumor. The nuclei of the tumor 
cells were finely granular and varied considerably in size; a 
few nuclei were over 30 microns in diameter (see Fig. 3). 
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Many cells had distinct nuceoli, but there were no mitotic 
figures. 


The cytoplasm of the cells was often finely vacuolated. 
Occasional cells with pyecnotic nuclei and foamy cytoplasm 
appeared to be degenerating, though no fragmented nuclei 
were found. About some of the larger venous sinuses there 
was a small number of lymphocytes. 
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Fig. 3. Tumor of ganglion nodosum. There is marked variation in 
nuclei (Hematoxylin and Eosin x600). 
DISCUSSION. 


Tumors of the carotid body and related structures, includ- 
ing the glomus jugulare, the paraganglion tympanicum, the 
ganglion nodosum of the vagus, and the aortic bodies have 
recently been reviewed by LeCompte’. These structures were 
once erroneously considered to be paraganglia, to be endocrine 
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glands secreting epinephrine, and to stain green with chrome 
salts. They have more recently been shown to be chemore- 
ceptor organs sensitive to changes in the pH, carbon dioxide 
content and oxygen tension of the blood. They are not en- 
docrine glands, nor are they paraganglia. The histogenesis 
of the structures is in dispute, some claiming that they are 
neuroectodermal ; others, that they are mesodermal in origin. 
The term chemodectoma has been proposed for tumors of 
chemoreceptor organs. 


The present case is the fifth tumor reported, which arose 
in the ganglion nodosum of the vagus nerve’. The reported 
ages have been from 28 to 49 years, and all but one have been 
in women. In three of the five cases there were also tumors 
in other chemoreceptor organs. Although a familial incidence 
has been shown in carotid body tumors, the present case is 
the first in which a tumor of the ganglion nodosum occurred 
in a family, another member of which had a chemoreceptor 
tumor. 


All of the five tumors were surgically excised. In one 
tumor it could be only incompletely surgically removed, and 
the patient was given X-ray therapy. He died five months 
later of poliomyelitis without symptoms referable to the 
tumor. Another patient died of bronchopneumonia and 
pressure of a recurrent tumor om the brain stem, 32 months 
after incomplete removal. 


SUM MARY. 


A carotid body-like tumor of the ganglion nodosum of the 
vagus nerve is reported, and four other similar tumors are 
discussed. 
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A CONTRIBUTION TO THE PROBLEM OF THE BLUE 
EARDRUM: IDIOPATHIC HEMOTYMPANUM. 


KNUD TERKILDSEN, M. D.,* 


Copenhagen, Denmark. 


“Blue eardrum” is a clinical symptom caused by the addi- 
tion of the hue of blood to the tympanic membrane. The 
symptom is frequently seen in plain traumatic hemotym- 
panum. In other cases it has been reported as a symptom 
of the jugular bulb protruding through a dehiscense into the 
middle ear, or of a hemangioma behind the eardrum; how- 
ever, there remains a number of cases to which the name 
of idiopathic hemotympanum has been applied and which 
seem to represent a definite disease entity. Only 14 such 
cases have been reported in the literature although it is 
thought that many more have actually occurred. Recently 
Johnston® has given a full review of this syndrome, which 
is characterized by the insidious and painless onset, the copi- 
ous viscid brown fluid in the middle ear, and the tendency of 
this fluid to reaccumulate without spontaneous cure. The 
minimal symptoms are in contrast to the surprising degree 
of conductive hearing loss. In no instance have hematologic 
or systemic disorders been found to explain the bleeding 
tendency. 


Considering the few cases reported it seems justified to 
report another case of idiopathic hemotympanum, especially 
as this case offers an unusual feature, which may possibly 
throw some light on this rather puzzling desease. 


CASE REPORT. 


The patient, a white female, was seven years old when first admitted 
to the Roskilde County Hospital Nov. 5, 1950. Her previous history 
was non-contributory. Fourteen days before her admission she suffered 
a skull] trauma by falling from a chair. There was no apparent ill 
effects after this event, but one week later she developed a spontaneous 
otorrhea from the right ear, followed within 12 hours by a complete 


*From the Department of Otology, Roskilde County Hospital. Head: 
P. M6rch, M. D. 
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facial paralysis on the same side. On admission there was a copious, 
brownish, viscid discharge from the right ear, where the tympanic mem- 
brane was thought to be diffusely swollen, and a homolateral complete 
facial paralysis. The mastoid region was found to be normal, and X-ray 
examinations of the skull revealed no fracture. On penicillin therapy 
the ear became dry in ten days, when it became apparent that the drum 
was dark blue, and remained essentially so despite inflations by the 
Politzer and the catheter method. The facial paralysis improved slowly 
on treatments with electrical stimulation, massage, and vasodilating 
drugs, and upon her discharge Jan. 9, 1951, it had disappeared almost 
completely. 


Three months later, after an acute upper respiratory infection, there 
was a recurrence of the right otorrhea, and the patient was readmitted 
to this department April 11, 1951, with copious, brownish, viscid dis- 
charge from the right ear, and a swollen, red tympanic membrane. On 
penicillin therapy the ear became dry in three days. On the fifth day 
the drum was almost normal, but on the eighth day it resumed the 
previous dark blue color. An audiogram made at this time revealed 
a 20 decibel conductive hearing loss in the low frequency range for 
the right ear. 


The patient remained well until three years later, when, after a severe 
febrile upper respiratory infection she had earache on the right side, 
followed shortly by a copious brownish discharge from the ear, which 
was treated successfully with penicillin. Fourteen days later there was 
recurrence of the fever, which responded to treatment with a sulfa drug; 
however, the purulent discharge from the nose and deafness in the right 
ear persisted. After one month, April 8, 1954, she was readmitted to 
the hospital. Clinical examination revealed a silghtly bulging, dark 
blue eardrum, and some mucopurulent secretions in both nasal cavities 
Roentgenograms showed clouding of both maxillary sinuses, and by irri- 
gation pus was recovered from the left side. The sinusitis was treated 
with sulfa drugs and repeated irrigations and abated within a week. As 
the drum remained unchanged, a generous myringotomy was performed, 
with removal of a large amount of brownish mucoid fluid. The drainage 
of this fluid persisted for two days, and under treatment with repeated 
inflations and chioromycetin there was a definite decrease of the intense 
blue color of the drum. Gradually, however, the fluid reaccumulated 
and the hearing remained severely impaired. Roentgenograms of the 
mastoids showed a normal left side, while there was a remarkable in- 
crease of the pneumatization on the right side, with clouding of the 
whole cell system but without evidence of destruction 


Considering the previous history it was now decided to perform a 
simple mastoidectomy, which was done on May 12, 1954. The mastoid 
was found to be most extensively pneumatized, with the cells being very 
large and the septa sclerotic. All the cells were filled with mucoid, 
brownish secretions, except in the apical and deep subantral regions, 
where the secretions consisted mostly of pure old blood. In this region 
also the mucous membrane was very thick, in some places resembling 
granulation tissue. Because of the previous palsy, special attention was 
paid to the facial canal. It was not thought advisable to open it be- 
cause of the risk of a recurrence of the palsy, but the osseous covering 
was friable and in some places not very well marked. Bleeding was 
only slight, and no area was encountered resembling angioma, nor were 
there any signs of a previous fracture. On termination of the operation 
all cells and mucous membrane had been removed, and there remained a 
very large cavity. The postauricular incision was closed after insertion 
of a rubber tube into the antrum. 


Histological examination of a tissue specimen from the subantral region 
showed small tissue fragments, consisting essentially of densely cellular, 
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proliferating tissue with very few fibrils, and only moderately vascu- 
larized. It contained numerous cholesterol crystals, some blood pigment, 
and a considerable number of foreign body giant cells. The intermediate 
osseous tissue appeared essentially normal. There was no inflammatory 
reaction, granulation tissue, or hemangioma. The general impression 
was that of an old hematoma in the process of organization and with 
poor absorption. 


The postoperative course was uneventful, with no symptoms from the 
facial nerve. For three weeks there was some brownish discharge from 
the wound, which was purposely kept open with rubber tubing. Eighteen 
days following the operation inflations of the middle ear were started 
and continued for one month after the patient’s discharge from the hos- 
pital June 12, 1954. During this time the drum retained a slight dis- 
coloration over the lower part. On the follow-up examinations in January 
and April, 1950, the eardrum appeared normal. Audiometry revealed an 
average hearing loss of 20 db., with no change after inflation of the 
middle ear. 


DISCUSSION. 


For lack of conclusive evidence of any definite pathology, 
the etiology of idiopathic hemotympanum still remains in the 
field of philosophy, mainly dominated by the analogy, which 
in certain respects exists to serous otitis media, and also by 
speculations as to how spontaneous hemorrhages may occur in 
the middle ear cleft, and the blood fail to become absorbed, in 
contrast to cases with traumatic hemotympanum. Conse- 
quently Johnston® arrives at the conclusion that somewhere 
in the middle ear cleft of these patients there is an area of 
varicosity or even hemangioma, which fails to undergo com- 
plete tissue repair, and repeatedly breaks down to permit 
the escape of fresh blood. 


In the above reported case there is the additional feature 
of a facial nerve paralysis, which appeared at the same time 
as the ear symptoms. This paralysis might be due to an 
otitis media, although it did not develop until after the 
onset of otorrhea; furthermore, the paralysis was complete 
and persisted longer than is the case when caused by otitis 
media. One week prior to her symptoms she suffered a skull 
trauma. The history of a trauma was elicited under direct 
questioning and it might have been very slight; however, the 
elapse of one week seems to exclude any direct relationship 
between the paralysis and this trauma. It seems most 
natural to explain the paralysis as being a Bell’s palsy. How 
the otorrhea fits in with this is not quite clear; however, on 

















mm wt 85 


































TERKILDSEN : THE BLUE EAR DRUM. 1585 


admission the secretions were brownish and viscid and not 
purulent, as would be expected in an otitis media of long 
standing. Unfortunately, the secretions were not cultured 
and it is not known whether they were sterile. 





By now it is generally accepted that most cases of so-called 
Bell’s palsy are due to some kind of vascular obstruction 
around the stylomastoid foramen, causing ischemic changes 
in the facial nerve, with swelling of the nerve within the 
bony canal and secondary compression (Audibert et al.’, 
Cawthorne’, Sullivan’’, Kettel’, Hilger®). As a further re- 
sult of the ischemia, in severe cases, exudation, or even a 
hemorrhage, into the mastoid cells may exist, together with 
bony necrosis of the walls of the Fallopian canal (Kettel’, 
Hall‘, Flodgren*). This necrosis is of a purely degenerative 
type and never inflammatory. The present case might fit into 
this description, except that the secretions were so abundant 
that some kind of low grade infection must be suspected. The 
partial response to antibiotic therapy, and also the repeated 
exacerbations, in conjunction with upper respiratory infec- 
tions, support this view. A necrotic area in the mastoid 
must presumably be very susceptible to infections by way of 
the middle ear or the blood stream. The findings at oper- 
ation helped to localize the diseased area definitely to the 
region around the lower portion of the facial canal. Histo- 
logical examination revealed no bony necrosis; however, 
much time had elapsed since the first acute episode, and such 
necrosis was hardly to be expected. As mentioned, we dared 
not expose the nerve for fear of recurrence of the paralysis. 





In the latest report of a case of idiopathic hemotympanum 

Simonton’ mentions that his patient suffered from homo- 

lateral episodes of hemifacial spasms as well. During the 

radical mastoidectomy he found that the bony wall covering 

the horizontal portion of the Fallopian canal was absent, and 

the VIIth nerve in this area was enlarged approximately to 

four times its normal diameter. It might be stated, that at 

least some cases of hemifacial spasms are brought about by 
the same changes in the vascular supply around the stylomas- 
toid foramen, as in other instances would produce a Bell’s 
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palsy; in fact, some cases do appear following Bell’s palsy 
(Williams, Lambert and Woltman™, Kettel*). 


Thus we have two cases of idiopathic hemotympanum with 
two different concomitant diseases, both pointing towards a 
common etiology. During the future treatment of such patients 
it might be well to keep in mind the possibility that a variety 
of disturbed vascular circulation in the area supplied by the 
stylomastoid artery may exist. 


SUMMARY. 


A report is given of a patient with concomitant idiopathic 
hemotympanum and Bell’s palsy, cured by simple mastoidec- 
tomy. It is suggested that some cases of idiopathic hemo- 
tympanum are due to complete or partial vascular obstruction 
around the stylomastoid foramen, affecting the nutrition of 
the facial canal and the surrounding mastoid cells. 
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THE RESPONSIBILITY OF THE DOCTOR TO THE 
HARD-OF-HEARING PATIENT. 


FRANK S. FORMAN, M.D.,* 
and 
ARMIN E. GRABER, M.A., 


Colorado Springs, Colo. 


The hard-of-hearing patient for whom remedial therapy has 
failed, or for whom it was deemed useless, represents a per- 
plexing problem for the community and a challenging problem 
for the physician. That these people need effective help is 
immediately apparent when we consider their handicap. The 
poignant problem of the deaf has long been recognized by 
our communities, and has been met by our State educational 
programs and schools for deaf children. 


The acquired deafness in the adult, many of whom are 
elderly, has not been given more than cursory attention. 
These deaf do present a social, moral, and almost ethical 
problem that the doctor of medicine cannot find to be unsur- 
mountable. These people can no longer hold their responsible 
jobs because of their inability to understand directions suffi- 
ciently to make their work reliable, or because the frequent 
necessity of repetition creates an atmosphere of exasperation. 
Employers will not and cannot continue to accept the respon- 
sibility for the deafened employees’ errors or continue to 
accept the exasperation, with the result that these handi- 
capped persons are discharged from employment and are cast 
out into an unsympathizing community. These suffering 
people have been neglected by almost everyone, the doctor in 
particular. 


The deaf try to help themselves by securing hearing aids 
and only a small fraction are fully satisfied with the aids. 
Even those who do not become discouraged with their first 
aid and who have the means and the persistence not to give 


* From the Hearing Institute of the Colorado Springs Medical “enter. 
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up hope, seldom find anything satisfactory except the cheer- 
ful promises of the hearing aid salesperson. 


The fact that we do not try to help these people is not 
altogether our own fault but is the result of various cumula- 
tive factors which have inevitably developed in the evolution 
of the hearing aid and the hearing aid industry. To say 
that we alone are at fault is flagrantly incorrect; it is time 
for us to review our positions, correct our errors, and indi- 
vidually help the deaf. 


In order to understand our position, we must consider what 
a hearing aid is and what we can expect from it. A hearing 
aid is nothing more or less than a miniature sound amplifying 
system, a small individual public address system. For a 
hearing aid to do more than one could expect from a public 
address system would be inconceivable. We theorize that if 
a deafened person can hear a radio he should be able to hear 
with its miniature counterpart, a hearing aid. Unfortun- 
ately, only a few hearing aids today remotely approach the 
reproduction of communicable sound by large amplifying 
systems. 


This lack of faithful reproduction in hearing aids repre- 
sents one of the reasons of propitious importance why we 
physicians have been passive in recommending hearing aids. 
A doctor takes legitimate pride in his work, and is constantly 
trying to achieve something better for his patients. From 
practical experience in some instances, or from hearsay 
evidence with his hard-of-hearing patient, the doctor hesi- 
tates to recommend even the very best available hearing aid 
if it does not meet his personal specifications of being more 
than adaptably useful; furthermore, a doctor is a man of 
science; he cannot understand why, if sound can be repro- 
duced faithfully in his everyday life in radio, TV., etc., it is 
not possible to reproduce the same thing in a hearing aid. 
He will not accept responsibilities for recommending some- 
thing he believes is not good. 


Another reason for our apathy in prescribing hearing aids 
is the admission of defeat of our sincere therapeutic efforts. 
When a hearing aid is advised it should not be construed that 
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we have failed medically. We do not hesitate to advise 
glasses or an artificial limb. In these we know our capabili- 
ties and limitations, and do not expect to do the impossible. 
To admit defeat in deafness does not preclude any concept 
of further study or trial of methods for restoration of hear- 
ing. No. we should not despond, but we should be practical 
enough to weigh judiciously the evidence at hand, to evaluate 
the usually remote possibility of restoration of the patient’s 
hearing and to discuss his problem with him. 


The evolution of the hearing aid industry very clearly shows 
another reason for our present status as physicians in the 
fitting of hearing aids. There is a remarkable parallelism 
between optic and acoustic appliances. It was not until eye 
glasses became perfected, and it was not until the basic 
physics involving refractory errors were known that physi- 
cians prescribed glasses. At first the itinerant fitter who 
had magnifying lenses was the only person who attempted 
optical correction. It was later when the grinding of lenses 
became perfected that optometry became a_ recognized 
business, based on trial and error correction. Only after 
the refractive errors could be measured and correlated to the 
pathology present did doctors accept responsibility for pre- 
scribing glasses. 


In the hearing aid industry the ear trumpet could hardly 
interest the scientific man. With the development of electri- 
cal acoustic devices better amplification could be produced. 
At the present time these hearing aids are vastly superior to 
the initial ones, and at least one make can be compared to 
the efficiency of glasses. Commercialism has so entered the 
situation today that most aids have progressed in some re- 
spects no further than the lenses sold by itinerant eye-glass 
peddlers. 


It is likewise appalling that the hearing aid industry has 
not taken it upon itself to educate the doctor more often 
as to the merits of its product. The pharmaceutical com- 
panies spend time and money telling us of their products 
directly through detail men who inform us of their particular 
products as well as advancements in general. In a sense 
we feel responsible for some of these pharmaceutical advance- 





























1590 FORMAN & GRABER: DOCTOR AND DEAF PATIENT. 


ments, because we have more or less demanded better medi- 
cines through the detail men, and we have worked together. 


The hearing aid industry has not done anything comparable 
to this. Perhaps if we had closer contact with them we 
could understand their problems and they could understand 
what we require. This is not necessarily one sided, for it is 
our responsibility to understand hearing aids; however, the 
information available to us from many hearing aid representa- 
tives is so meager and so unscientific that it is often worth- 
less. Steps are, however, being made in the-direction of the 
physician-hearing aid industry cooperation. This will make 
possible mutual understanding, cooperation, and help. 


Yet another reason for our not being interested in the 
fitting of the hearing aid is the lack of our ability to predict 
much from our audiometric testing. Pure tone audiometry, 
which is the routine method of office testing, is lamentably 
inadequate. Pure tone audiometric testing is based upon 
threshold response at different frequencies. This does not 
test hearing acuity, and represents only a comparable test 
of the patient’s ability to see the smallest amount of lights 
of different colors. No ophthalmologist would ever prescribe 
glasses based on these measurements. Indeed he could not, 
because he is perfunctorily interested in color perception or 
threshold vision for correcting optic defects. 





Even while there are certain correlations between pure tone 
audiometry and speech, this paradox in threshold testing per- 
sists. Our present routine methods of testing have little if 
any place in hearing aid fittings. Hearing aids must be and 
are fitted in reality, without regard to the pure tone threshold 
audiogram except for the rough acoustic gain required and | 
the flat and high tone emphasis. This is not good. Further 
investigation and further application of our present knowledge 
of methods, other than pure tone threshold audiometry, will 
enable us to predict the applicability of hearing aids for our 
deafened patients. 


From these few factors alone it is easily understood 
why we have helped the hard-of-hearing adult so little. What 
can we do about it? The patient comes to us for help, so 
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let us help him in the only direct way we can. We must fit 
hearing aids. Let us select the best aid for each individual 
patient. Let us make an impression for the ear piece and 
see that it fits properly. Let us educate the patient to use 
his aid in noisy environments by the simple application of 
simulated noise enviroments in our office with phonograph 
records; then let us aid in training them to select speech 
from the non-essential background noise and to understand 
this speech. Let us give the psychological boost to the patient 
in order that he does not become discouraged. Finally, let 
us help the hearing aid industry by finding the best aid and 
fostering the acceptance of efficient, faithfully reproducing 
amplifying systems which are forthcoming with development 
of the electronic industry. Only by doing these things can 
we fulfill our obligations to our hard-of-hearing patients and 
to our community. 





POST GRADUATE COURSES AT TEMPLE UNIVERSITY 


Postgraduate Course in Bronchoesophagology, February 
11th - 22nd, 1957 — May 20th - 31st, 1957 — September 9th - 
20th, 1957. 


Postgraduate Course in Laryngology and Laryngeal Surg- 
ery, March 11th - 22nd, 1957 — November 4th - 15th, 1957. 


These courses are all to be given in the Department of 
Laryngology and Broncho-Esophagology, Temple University 
Hospital and School of Medicine, under the direction of 
Doctors Chevalier L. Jackson and Charles M. Norris. The 
tuition fee for each course is $250.00. 


Further information and application blanks can be obtained 
from Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 
delphia, 40, Penna. 





OSTEOMA OF THE EXTERNAL AUDITORY CANAL, 
CASE REPORT.* 


EWING SELIGMAN, M.D., 
and 
MAURICE SELIGMAN, M.D., 


Beverly Hills, Calif. 


The rarity of osteoma of the external auditory canal large 
enough to cause symptoms has been established’. O. R. Kline 
and R. C. Pearce were able to find reports of only 36 cases, 
and added an additional case. Although some cases have 
been treated by excision through the external auditory canal, 
by far the majority have required some type of mastoidec- 
tomy. Following is the report of a case treated by excision 
through the external auditory canal. Preoperative X-ray 
studies in this case were of considerable help in delineating 
the extent of the tumor in relation to the middle ear. 


The patient was a 44-year-old housewife who had known of a mass in 
the left ear as long as she could remember. For at least ten years she had 
had periods of marked hearing loss whenever she got water in the ear. 
These periods would last from one to two months and would sometimes 
be accompanied by pain and a thin discharge. In between attacks she 
noted no loss of hearing. 


Examination showed a bony hard tumor occluding the left external 
auditory canal. The surface was smooth and covered with skin, with its 
lateral surface deep to the edge of the auricular cartilage. After clean- 
ing off all epithelial debris from the edge of the tumor a very narrow 
slit was found between the tumor and the canal inferiorly. X-ray in 
the submento-vertex position showed an indistinct mass in the left ex- 
ternal auditory canal with an air space medial to it. It was not 
possible to get a needle through the slit below the tumor because of pain - 
however, a tiny flexible polyethylene tube (approximately the size of a 
No. 23 needle) could be passed beyond the tumor for a depth of 2 cm. 
Through this tube Diodrast was injected, and X-ray in the Towne position 
(see Fig. 1) clearly outlined the medial aspect of the tumor and the 
tympanic membrane. It was then felt that removal through the ex- 
ternal auditory canal could be safely accomplished. 


At operation on February 1, 1956, the findings bore out the X-ray 
studies. Using a small dental burr with the contra-angle attachment 
a small opening was made in the inferior area of the tumor, which was 
known to be thin. This opening was gradually enlarged until it was 


* From the Department of Surgery, Division of Head and Neck Surgery, 
University of California Medical Center, Los Angeles, California. 

Editor’s Note: This ms. received in The Laryngoscope Office and accepted 
for publication September 4, 1956. 
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Fig. 1 Roentgenogram of mastoids in Towne position showing Diodrast 
in the air space between the tumor and the tympanic membrane The 
circular opacity is a lead disc lying against the lateral surface of the 
tumor 


possible to keep the tympanic membrane in view. After the canal had 
been enlarged to about 6 mm. the anterior rim of the remaining tumor 
mass could be identified separate from the antero-superior margin of the 
bony canal wall. This rim was engaged with a curette and separated 
rather easily en masse from the canal. The surface of the tumor was 
smooth and covered with connective tissue. The canal was of normal 
contour and the tympanic membrane was intact. The tumor measured 
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8 mm. in its largest diameter and was semilunar in shape (see Fig. 2). 
Microscopic report was that of a typical osteoma. 


Two weeks postoperative the canal was healed and of normal appear- 
ance. The audiogram was normal showing no change from the pre- 
operative level. 


COMMENT. 


Because we were able to get Diodrast between the tumor 
and the tympanic membrane, it was possible to determine that 





Fig. 2. Tumor after removal. 


operation could be safely done through the external auditory 
canal. Even if a contrast medium could not be introduced 
it is possible that careful X-ray studies, including lamina- 
grams, could give the same information and sometimes avoid 
mastoidectomy. 


REFERENCE. 


1. Kune, O. R., and Pearce, R. C.: Osteoma of the External Auditory 
Canal, Arch. Otol., 59:588-593, May, 1954. 


436 No. Roxbury Drive. 























THE RESEARCH STUDY CLUB OF LOS ANGELES 


Announces its Twenty-Sixth Annual Mid-Winter Clinical 
Convention in Ophthalmology and Otolaryngology, January 
14 through January 25, 1957. 


For “Ear-Nose-Throat,” the main Guest Lecturers will 
include Dr. Louis H. Clerf, Dr. George W. Shambaugh, Jr., 
and Dr. Maurice H. Cottle. 


Mrs. Spencer Tracy, Founder and Director of the John 
Tracy Clinic of Los Angeles for Deaf and Hard-of-Hearing 
Children and Their Parents, will speak to the “Ear-Nose- 
Throat” group the opening day of the Convention on “The 
Role of Parents in the Education of a Deaf Child.” 


Dr. H. Russell Fisher, a pathologist of note, will bring us 
up-to-date in his field. 


Instruction Courses in Otolaryngology will be provided 
by three main speakers, Dr. Clerf, Dr. Shambaugh and 
Dr. Cottle, as well as by Dr. Aram Glorig, Jr., and Douglas 
E. Wheeler, Ph. D., both of Los Angeles and authorities in 
Audiometry. 


The main Guest Lecturers for “Eye” program will be 
Dr. John M. McLean and Dr. Graham Clark, both of New 
York City; and Dr. Samuel J. Kimura of Berkeley, Calif. 


Instruction Courses in Ophthalmology will be conducted 
by Guest Speaker, Dr. Kimura; Dr. Julian N. Dow, Dr. 
Robert V. Shearer, Dr. Alfred R. Robbins, and a symposium 
composed of Dr. Clarence H. Albaugh, Dr. John P. Lordon, 
and Mr. Russell L. Stimson—all of Los Angeles. 


The first week will be devoted to the “Ear-Nose-Throat,” 
from Monday to Friday, January 14 through January 18. 
The “Eye” week will cover Monday through Friday, Janu- 
ary 21 through January 25. Those who confine their work 
to only one of these specialties may complete either subject 
in one week, or remain for the full two weeks. 


As a period of relaxation, Wednesday afternoons will be 
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free for sight-seeing, shopping, golf, radio broadcasts, and 
the enjoyment of points of interest in and about Los Angeles, 
including the famous Huntington Library with its collection 
of rare books and art. 


Motion pictures of “Ear-Nose-Throat” subjects will be 
shown during the first week—Monday, Tuesday, Thursday 
and Friday, 3:00 to 4:00 p.m. 


“Eye” subjects will be presented on Wednesday afternoon 
of the second week for those who prefer to take advantage 
of this opportunity to view films dealing with subjects in 
ophthalmology. 


The American Laryngological, Rhinological and Otological 
Society, Western Section, will hold its Annual Meeting in 
San Francisco between the two weeks of the Convention on 
Saturday afternoon, January 19, and Sunday morning, Jan- 
uary 20. This will permit members to attend the Trio- 
logic meeting and return to Los Angeles for the “Eye” week. 
Programs of the San Francisco meeting will be available at 
the registration desk at the Elks Club. 


On Monday evening, January 21, the annual banquet of 
the Los Angeles Society of Ophthalmology and Otolaryn- 
gology will honor the Guest Lecturers of the “Eye” week. 
This will take place at 7:00 p. m. in the E] Venado Room of 
the Elks Club. 


The Women’s Entertainment Committee will arrange for 
various events of interest to the wives of visiting members 
during the Convention. This Committee will appreciate in- 
formation as to whether your wife will attend with you, 
which will give the Committee an estimate as to the number 
of wives for whom to plan entertainment. Details of all 
such events will be printed and available at the registration 
desk. 


Unless you have your own plans for a place to stay, it is 
advised that you write for reservations at an early date to 
Mr. R. B. Philbin, Manager of the Elks Club, 607 South 
Parkview Street, Los Angeles 57. He will endeavor to ar- 
range suitable quarters for you in a conveniently located 
hotel, and will confirm the reservation by return mail. The 
Elks Club is the locale for the entire daily program. 
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All applicants must be members in good standing, of the 
American Medical Association, in order to become eligible 
for attendance at the Convention. The fee for the entire 
two weeks, or any part of it, is $100.00 and includes the cost 
of all luncheons. These dues are an income-tax-deductible 
item, as they represent an Annual Membership Fee. Make 
your check payable to “Mid-Winter Clinical Convention,” and 
mail to Norman Jesberg, M.D., Treasurer, 500 South Lucas 
Avenue, Los Angeles 17. 





SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 


Washington, D. C., May 5-10, 1957. 


The Officers and the Organizing Committee of the Sixth 
International Congress of Otolaryngology cordially invite you 
to attend the Congress which will be held in Washington, 
D. C., U.S. A., May 5 through 10, 1957. 


REGISTRATION AND OPENING. 


Any qualified physician may become a Member of the Con- 
gress by paying a registration fee of $25.00, U. S. A. Non- 
medical personnel may register as Associate Members for a 
fee of $10.00, U. S. A. The registration fee includes the priv- 
ilege of attending all official meetings of the Congress except 
the banquet for which an additional charge will be made. 
Those planning to attend the Congress should complete Form 
A and return it to the General Secretary. 





SIXTH INTERNATIONAL CONGRESS OF 
OTOLARYNGOLOGY. 


The meeting dates of the Sixth International Congress of 
Otolaryngology are again emphasized as May 5th through 
May 10th, 1957. The scientific program for the Plenary Ses- 
sions is now complete and is as follows: 


CHRONIC SUPPURATION OF THE TEMPORAL BONE. 


OPENERS: Marcus Diamant, Central County Hospital, Halm- 
stad, Sweden—Anatomical Etiological Factors in Chronic 
Middle Ear Discharge. 


Luzius Ruedi, Zurich, Switzerland—Pathogenesis and Treat- 
ment of Cholesteatoma in Chronic Suppuration of the Tem- 
poral Bone. 


Horst Wullstein, Director, Otolaryngological Clinic, Univer- 
sity of Wiirzburg, Germany—Surgical Repair for Improve- 
ment of Hearing in Chronic Otitis Media. 


Discussers: A. Tumarkin, Liverpool, England; Juan Man- 
uel Tato, Buenos Aires, Argentina; T. E. Cawthorne, London, 
England; Fritz Zéllner, Freiburg, Germany. 


COLLAGEN DISORDERS OF THE RESPIRATORY TRACT. 


OPENERS: Hans Selye, Director, Institute of Experimental 
Medicine and Surgery, University of Montreal, Faculty of 
Medicine, Montreal, Canada. 


Introduction: 


Michele Arslan, Padua, Italy—The Upper Respiratory 
Tract. 


Leslie Gay, Physician-in-Charge, Allergy Clinic, The Johns 
Hopkins Hospital, Baltimore, U. S. A——-The Lower Respira- 
tory Tract. 


DISCUSSERS: Victor E. Negus, London, England; Branimir 
Gusic, Zagreb, Yugoslavia; Aubrey G. Rawlins, San Fran- 
cisco, U. S. A.; Henry L. Williams, Rochester, Minn., U.S. A. 
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PAPILLOMA OF THE LARYNX. 
OPENERS: Jo Ono, Tokyo, Japan—Etiology. 


Plinio de Mattos Barretto, Faculty of Medicine, University 
of Sao Paulo, Brazil. 


Diagnosis: 
F. C. W. Capps, London, England—Therapy. 
DiscussErRs: C. A. Hamberger, Géteborg, Sweden; Pedro 


Hernandez Gonzalo, Havana, Cuba; Eelco Huizinga, Gronin- 
gen, Netherlands; Albert von Riccabona, Vienna, Austria. 


Anyone planning to attend the Congress and who has not 
yet registered should do so immediately in order to obtain 
hotel registration priority. 


For more detailed information pertaining to the Sixth In- 
ternational Congress please communicate with the General 
Secretary, 700 N. Michigan Ave., Chicago 11, Ill, U.S. A. 








DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES. 


(Secretaries of the various societies are requested to keep this 
information up to date). 


AMERICAN OTOLOGICAL SOCIETY. 


President: Dr. John R. Lindsay, 950 East 59th Street, Chicago 37, IIL. .... 

Vice-President: Dr. Dean M. Lierle, University Hospital, lowa City, Iowa. 

Secretary-Treasurer: Dr. Lawrence R. Boies, University Hospital, Minne- 
apolis 14, Minn. 

Editor-Librarian: Dr. Henry L. Williams, Mayo Clinic, Rochester, Minn. 

Meeting: Statler Hotel, Washington, D. C., May 4, 1957. 


AMERICAN LARYNGOLOGICAL ASSOCIATION. 


President: Dr. LeRoy A. Schall, Boston, Mass. 

First Vice-President: Dr. Henry M. Goodyear, Cincinnati, Ohio. 
Second Vice-President: Dr. Robert E. Priest, Minneapolis, Minn. 
Secretary: Dr. Harry P. Schenck, Philadelphia, Pa. 

Treasurer: Dr. Fred W. Dixon, Cleveland, Ohio. 

Meeting: Statler Hotel, Washington, D. C., May 3, 1957. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 
SOCIETY, INC. 


President: Dr. Percy Ireland, Toronto, Canada. 

President-Elect: Dr. Lewis F. Morrison. 

Secretary: Dr. C. Stewart Nash, 277 Alexander St., Rochester, N. Y. 
Meeting: Statler Hotel, Washington, D. C., May, 1957. 


AMERICAN MEDICAL ASSOCIATION, 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY. 


Chairman: John R. Lindsay, M.D., Chicago, Ill. 

Vice-Chairman: James W. McLaurin, M.D., Baton Rouge, La. 

Secretary: Hugh A. Kuhn, M.D., Hammond, Ind. 

Representative to Scientific Exhibit: Walter Heck, M.D., San Francisco, 
Calif. 

Section Delegate: Gordon Harkness, M.D., Davenport, Iowa. 

Alternate Delegate: Dean Lierle, M.D., Iowa City, Iowa. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY. 


President: Dr. Algernon B. Reese, 73 East 7ist St., New York 21, N. Y. 


Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochesier, 
Minn. 


Meeting: Palmer House, Chicago, Ill., Oct. 13-19, 1957. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION. 


President: Dr. Clarence W. Engler, 2323 Prospect Ave., Cleveland, Ohio. 


Secretary: Dr. F. Johnson Putney, 1719 Rittenhouse Square, Philadel- 
phia, Pa. 


Meeting: Mark Hopkins Hotel, San Francisco, Calif., May 21-23, 1958. 


AMERICAN BOARD OF OTOLARYNGOLOGY. 
Meeting: Palmer House, Chicago, Ill., October 6-12, 1957. 
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THE AMERICAN RHINOLOGIC SOCIETY. 

President: Dr. Ralph H. Riggs, 1513 Line Ave., Shreveport, La. 

Secretary: Dr. James Chessen, 1829 High St., Denver, Colo. 

Annual Clinical Session: Illinois Masonic Hospital, Chicago, Illinois, 
October, 1956. 

Annual Meeting: Palmer House, Chicago, Ilinois, October, 1957. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY. 
President: Dr. D. M. Lierle, University Hospital, Iowa City, Iowa. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 
a oe me 
Meeting: Palmer House, Chicago, Ill., October, 1957. 
AMERICAN SOCIETY OF FACIAL PLASTIC SURGERY. 
President: Dr. Irvin J. Fine, 506 New Brunswick Ave., Perth Amboy, 
N. J. 
Secretary: Dr. William Schwartz, 224 Lexington Ave., Passaic, N. J. 
Meetings: Quarterly. 
OTOSCLEROSIS STUDY GROUP. 
President: Dr. Gordon D. Hoople, 1100 East Genesee St., Syracure, N. Y. 
Secretary: Dr. Lawrence R. Boies, University Hospital, Minneapolis 14, 
Minn. 
Meeting: Palmer House, Chicago, Ill., October, 1957. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY. 
President: Dr. Joseph Gilbert, 111 E. 61st St., New York, N. Y. 
Vice-President: Dr. Kenneth Hinderer, 402 Medical Arts Bldg., Pitts- 
burgh, Pa. 
Secretary: Dr. Louis Joel Feit, 66 Park Ave., New York 16, N. Y. 
Treasurer: Dr. Arnold L. Caron, 36 Pleasant St., Worchester, Mass. 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY. 
President: Dr. Jose Gros, Havana, Cuba. 
Executive Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Phila- 

delphia 40, Pa., U. S. A. 

Meeting: Sixth Pan American Congress of Oto-Rhino-Laryngology and 

Broncho-Esophagology. 

Time and Place: Brazil, 1958. 

SIXTH INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY. 
President: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis, Mo. 
General Secretary: Dr. Paul Holinger, 700 No. Michigan Ave., Chicago 

11, Il. 

Meeting: Statler Hotel, Washington, D. C., May 5 - 10, 1957. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY. 
President: Dr. Chevalier L. Jackson. 
Vice-President: Dr. John J. O'Keefe. 
Treasurer: Dr. Joseph P. Atkins. 
Secretary: Dr. Louis E. Silcox. 
Historian: Dr. Herman B. Cohen. 
Executive Committee: Dr. Harry P. Schenck, Dr.; Benjamin H. Shuster, 
Dr. William A. Lell, Dr.; William J. Hitschler. 


BALTIMORE NOSE AND THROAT SOCIETY. 
Chairman: Dr. Walter E. Loch, 1039 No. Calvert St., Baltimore, Maryland. 
Secretary-Treasurer: Dr. Theodore A. Schwartz. 

CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY. 
President: Dr. Raymond Kerwin, 310 So. Michigan Ave., Chicago, Ill. 
Vice-President: Dr. Frank Wojniak, 6132 So. Kedzie Ave., Chicago, Ill. 
Secretary-Treasurer: Dr. Stanton A. Friedberg, 122 So. Michigan Ave., 

Chicago, Ill. 
Meeting: First Monday of each Month, October through May. 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. G. C. Otrich, Belleville, Ill. 
President-Elect: Dr. Phil R. McGrath, Peoria, Ill. 
Secretary-Treasurer: Dr. Alfred G. Schultz, Jacksonville, Ill. 


MISSISSIPPI VALLEY MEDICAL SOCIETY. 


President: Dr. Arthur §S. Bristow, Princeton, Mo. 
Secretary-Treasurer: Dr. Harold Swanberg, Quincy, Ill. 
Assistant Secretary-Treasurer: Dr. Jacob E. Reisch, Springfield, III. 


THE SECTION OF OTOLARYNGOLOGY OF THE MEDICAL SOCIETY 
OF THE DISTRICT OF COLUMBIA. 

Chairman: Dr. J. L. Levine. 

Vice-Chairman: Dr. Russell Page. 

Secretary: Dr. James J. McFarland. 

Treasurer: Dr. Edward M. O’Brien. 

Meetings are held the second Tuesday of September, November, January, 
March and May, at 6:30 P.M. 

Place: Army and Navy Club, Washington, D. C. 


SOUTHERN MEDICAL ASSOCIATION, 
SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY. 
Chairman: Dr. Sherman B. Forbes, 706 Franklin Street, Tampa, Florida. 
Vice-Chairman: Dr. Walter T. Hotchkiss, 541 Lincoln Road, Miami 
Beach, Florida. 

Chairman-Elect: Dr. V. Eugene Holcombe, Medical Arts Building, 
Charleston, West Virginia. 

Secretary: Dr. G. Slaughter Fitz-Hugh, 104 East Market Street, Char- 
lottesville, Virginia. 


THE VIRGINIA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 

President: Dr. Howard L. Mitchell, Lexington, Va. 

President-Elect: Dr. L. Benjamin Sheppard, 301 Medical Arts Building, 
Richmond 19, Va. 

Vice-President: Dr. Edgar Childrey, Jr., Professional Building, Richmond, 
Va. 

Secretary-Treasurer: Dr. Maynard P. Smith, 600 Professional Building, 
Richmond, Va. 

Annual Meeting. 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 
President: Dr. James K. Stewart, Wheeling, W. Va. 
Secretary-Treasurer: Dr. Frederick C. Reel, Charleston, W. Va. 


THE LOUISIANA-MISSISSIPPI| OPHTHALMOLOGICAL 
AND OTOLARYNGOLOGICAL SOCIETY. 
President: Dr. H. K. Rouse, 1300 27th Ave., Gulfport, Miss. 
Vice-President: Dr. A. J. McComiskey, 3420 Prytonia St., New Orleans, La. 
Secretary: Dr. Edley H. Jones, 1301 Washington St., Vicksburg, Miss. 
Meeting: The Edgewater Gulf Hotel, Edgewater Park, Miss., May 17-18, 
1957. 


NORTH CAROLINA EYE, EAR, NOSE AND THROAT SOCIETY. 
President: Dr. J. C. Peele, Kinston Clinic, Kinston, N. C. 
Vice-President: Dr. George E. Bradord, Winston-Salem, N. C. 
Secretary-Treasurer: Dr. J. D. Stratton, 1012 Kings Drive, Charlotte 7, 

N. C 


Meeting: 
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SOUTH CAROLINA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Norman Eaddy, Sumter, S. Car. 

Vice-President: Dr. J. H. Gressette, Orangeburg, S. Car. 

Secretary-Treasurer: Dr. Roderick Macdonald, 333 East Main St., Rock 
Hill, 8S. Car. 


FLORIDA SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY. 


President: Dr. Chas. C. Grace, 145 King St., St. Augustine, Fla. 
President-Elect: Dr. Jos. W. Taylor, 706 Franklin St., Tampa, Fla. 
Secretary-Treasurer: Dr. Carl S. McLemore, 1217 Kuhl Ave., Orlando, Fila. 


THE GREATER MIAMI EYE, EAR, NOSE AND THROAT SOCIETY. 


President: Dr. A. R. Hollender, 605 Lincoln Road, Miami Beach, Fila. 

Vice-President: Dr. Curtis D. Benton, Jr. 

Secretary: Dr. James H. Mendel, Jr., 7241 Red Road, Miami, Fila. 

Meeting: Quarterly, at Seven Seas Restaurant, February, May, October, 
and December. 


DALLAS ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. Ludwig A. Michael, 3707 Gaston Ave., Dallas, Tex. 

Vice-President: Dr. Hal W. Maxwell. 

Secretary-Treasurer: Dr. Edward A. Newell, 1511 No. Beckley, Dallas 8, 
Tex. 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 
(President: Leland R. House, M.D. 
Secretary-Treasurer: Sol Rome, M.D. 
Chairman of Opthalmology Section: Stephen J. Popovich, M.D. 
Secretary of Ophthalmology Section: Richard Kratz, M.D. 
Chairman of Otolaryngology Section: Harold Boyd, M.D. 
Secretary of Otolaryngology Section: Howard G. Gottschalk, M.D. 
Place: Los Angeles County Medical Association Building, 1925 Wilshire 
Boulevard, Los Angeles, California. 
Time: 6:00 P.M., first Monday of each month from September to June 
inclusive—Otolaryngology Section. 6:00 P. M. first Thursday of each 
month from September to June inclusive—Ophthalmology Section. 


PACIFIC COAST OTO-OPHTHALMOLOGICAL SOCIETY. 
President: H. Leroy Goss, M.D., 620 Cobb Bldg., Seattle 1, Washington. 
Secretary-Treasurer: Homer E. Smith, M.D., 508 East South Temple, 

Salt Lake City, Utah. 
Meeting: April 7-11, 1957. 


THE SOCIETY OF MILITARY OTOLARYNGOLOGISTS. 
President: Col. Wendell A. Weller. 
Secretary-Treasurer: Major Stanley H. Bear, M.C., 3810th USAF Hospital, 
Maxwell AFB, Alabama. 
Time and place of meeting: October 1957, Palmer House, Chicago, Ill. 


THE RESEARCH STUDY CLUB OF LOS ANGELES, INC. 
Chairman: Dr. Orrie E. Ghrist, 210 N. Central Ave., Glendale, Calif. 
Treasurer: Dr. Norman Jesberg, 500 So. Lucas Ave., Los Angeles 17, Calif. 

Otolaryngology: Dr. Russell M. Decker, 65 N. Madison Ave., Pasadena 
1, Calif. 
Ophthalmology: Dr. Warren A. Wilson, 1930 Wilshire Blvd., Los An- 
geles 57, Calif. 
Mid-Winter Clinical Convention annually, the last two weeks in January 
at Los Angeles, Calif. 
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PUDGET SOUND ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. Clifton E. Benson, Bremerton, Wash. 
President-Elect: Dr. Carl D. F. Jensen, Seattle, Wash. 
Secretary: Dr. Willard F. Goff, 1215 Fourth Ave., Seattle, Wash. 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 

SOCIETE CANADIENNE D’OTOLARYNGOLOGIE. 
President: Dr. G. M. T. Hazen, 208 Canada Bldg., Saskatoon, Sask. 
Secretary: Dr. G. Arnold Henry, 170 St. George St., Toronto, Ontario. 
Meeting: Banff Springs Hotel, Banff, Canada, June 17-19, 1957. 


INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY. 
President: Dr. Theodor Hunermann, Dusseldorf, Germany. 
Secretary: Dr. Chevalier L. Jackson, 3401 N. Broad St., Philadephia 40, 
Pa., U. 8. A. 
Meeting: Sixth International Congress of Bronchoesophagology, Phila- 
delphia, May 12-13, 1957. 


FOURTH LATIN-AMERICAN CONGRESS OF 
OTORINOLARINGOLOGIA. 
President: Dr. Dario. 
Secretary: 
Meeting: Lima, Peru, 1957. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 
Presidente: Dr. Reinaldo de Villers. 
Vice-Presidente: Dr. César Cabrera Calderin. 
Secretario: Dr. José Xirau. 
Tesorero: Dr. Alfredo M. Petit. 
Vocal: Dr. José Gross. 
Vocal: Dr. Pedro Hernandez Gonzalo. 


FIRST CENTRAL AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY. 
President: Dr. Victor M. Noubleau, San Salavador. 
Secretary-Treasurer: Dr. Hector R. Silva, Calle Arce No. 84, San Salva- 
dor, El Salvador, Central America. 


SOCIEDAD CUBANA DE OTO-LARINGOLOGIA. 
President: Dr. Reinaldo de Villiers. 
Vice-President: Dr. Jorge de Cardenas. 
Secretary: Dr. Pablo Hernandez. 


SOCIEDAD DE ESTUDIOS CLINICOS DE LA HABANA. 
Presidente: Dr. Frank Canosa Lorenzo. 
Vice-Presidente: Dr. Julio Sanguily. 
Secretario: Dr. Juan Portuondo de Castro. 
Tesorero: Dr. Luis Ortega Verdes. 


MEXICAN ASSOCIATION OF PLASTIC SURGEONS. 
President: Dr. Cesar LaBoide, Mexico, D. F. 
Vice-President: Dr. M. Gonzales Ulloa, Mexico, D. F. 
Secretary: Dr. Juan De Dios Peza, Mexico, D. F. 


FEDERACION ARGENTINA, 
DE SOCIEDADES DE OTORRINOLARINGOLOGIA. 


Secretary of the Interior: Prof. Dr. Atilio Viale del Carril. 
Secretary of Exterior: Dr. Aldo G. Remorino. 

Secretary Treasury. Prof. Dr. Antonio Carrascosa. 
Pro-Secretary of the Interior: Prof. Dr. Carlos P. Mercandino. 
Pro-Secretary of the Exterior: Prof. Dr. Jaime A. del Sel. 
Pro-Secretary of the Treasury: Dr. Jorge Zubizarreta. 
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BUENOS AIRES CLUB OTOLARINGOLOGICO. 


Presidente: Dr. K. Segre 
Vice-Presidente: Dr. A. P. Belou. 
Secretario: Dr. S. A. Aranz. 
Pro-Secretario: Dr. J. M. Tato. 
Tesorero: Dr. F. Games. 
Pro-Tesorero: Dr. J. A. Bello. 


SOCIEDAD COLUMBIANA DE OFTALMOLOGIA Y 
OTORRINOLARINGOLOGIA (BOGOTA, COLUMBIA). 


Presidente: Dr. Alfonso Tribin P. 
Secretario: Dr. Felix E. Lozano. 
Tesorero: Dr. Mario Arenas A. 


ASOCIACION DE OTORRINOLARINGOLOGIA 
Y BRONCOESOFAGOLOGIA DE GUATEMALA. 


Presidente: Dr. Julio Quevedo, 15 Calle Oriente No. 5. 

First Vice-Presidente: Dr. Héctor Cruz, 3a Avenida Sur No. 72. 

Second Vice-Presidente: Dr. José Luis Escamilla, 5a Calle Poniente 
No. 48. 

Secretario-Tesorero: Dr. Horace Polanco, 13 Calle Poniente No. 9-D. 


SOCIEDAD DE OTO-RINO-LARINGOLOGIA, 
COLEGIO MEDIO DE EL SALVADOR, SAN SALVADOR, C. A. 


President: Dr. Salvador Mixco Pinto. 
Secretary: Dr. Daniel Alfredo Alfaro. 
Treasurer: Dr. Antonio Pineda M. 


SOCIEDAD ESPANOLA DE OTORRINOLARINGOLOGIA. 


Presidente: Dr. D. Adolfo Hinojar Pons. 
Vice-Presidente: Dr. D. Jose Perez Mateos. 
Secretario General: Dr. D. Francisco Marafiés. 
Tesorero: Dr. D. Ernesto Alonso Ferrer. 


SOCIEDAD OTO-RINO-LARINGOLOGIA DE LOS 
HOSPITALES DE MADRID. 


Presidente: Dr. Don Fernando Beltran Castillo. 
Secretario General: Dr. Don Alfonso Vassallo de Mumbert. 
Tesorero: Dr. Don Rafael Garcia Tapia. 


PORTUGUESE OTORHINOLARYNGOLICAL SOCIETY. 


President: Dr. Albert Luis de Mendonca. 
Secretary: Dr. Antonio da Costa Quinta, Avenida, de Liberdale 65, 1° 
Lisbon. 


SOCIEDADE PORTUGUESA DE OTORRINOLARINGOLOGIA 


— DE 
BRONCO-ESOFAGOLOGIA. 


Presidente: Dr. Alberto Luis De Mendonca. 
Vice-Presidente: Dr. Jaime de Magalhaes. e 
1.° Secretario: Dr. Antonio da Costa Quinta. 
2.° Secretario: Dr. Albano Coelho. 
Tesoureiro: Dr. Jose Antonio de Campos Henriques. 
Vogais: Dr. Teofilo Esquivel. 

Dr. Antonio Cancela de Amorim. 
Sede: Avenida da Liberdade, 65, 1°, Lisboa. 
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SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 


Presidente: Dr. Aldo Remorino. 

Vice-Presidente: Dr. Luis E. Olsen. 

Secretario: Dr. Eugenio Romero Diaz. 

Tesorero: Dr. Juan Manuel Pradales. 

Vocales: Dr. Osvaldo Su4rez, Dr. Nondier Asis R., Dr. Jorge Bergallo 
Yofre. 


ASOCIACION DE OTO-RINO-LARINGOLOGIA DE BARCELONA, SPAIN. 


Presidente: Dr. J. Abello. 

Vice-Presidente: Dr. Luis Sufie Medan. 

Secretario: Dr. Jorge Perelld, 319 Provenza, Barcelona. 
Vice-Secretario: Dr. A. Pinart. 

Vocal: Dr. J. M. Ferrando. 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER— 
CAMPINAS. 


President: Dr. Heitor Nascimento. 

First Secretary: Dr. Roberto Barbosa. 

Second Secretary: Dr. Roberto Franco de Amaral. 

Librarian-Treasurer: Dr. Leoncio de Souza Queiroz. 

Editors for the Archives of the Society: Dr. Guedes de Melo Filno, 
Dr. Penido Burnier and Dr. Gabriel Porto. 


SOCIEDAD MEXICANA DE OTORRINOLARINGOLOGIA 
Apartado Postal 21815 
Mexico, D. F. 


Honorary President: Dr. Ricardo Tapia y Fern4ndez. 
President-Elect: Dr. Miguel Arroyo Guijosa. 
Secretary: Dr. Luis Vaquero. 

Secretary-Elect: Dr. Benjamin Macias Jiménez. 
Treasurer: Dr. Rubén Mingram Camargo. 


THE NETHERLANDS SOCIETY OF OTO-RHINO-LARYNGOLOGY. 
(Nederlandsche Keel-Neus-Oorheelkundige Vereeniging.) 


President: Dr. J. Kuilman, Surinamestraat 19—Den Haag. 

Secretary: Dr. W. H. Struben, J. J. Viottastraat 1—Amsterdam. 
Treasurer: Mrs. F. Velleman-Pinto, Jac Obrechtstraat 66—Amsterdam. 
Librarian: Dr. P. G. Gerlings, J. J. Viottastraat 4—Amsterdam. 
Members: Dr. J. de Graaf, Dr. S. Muller, Dr. H. Navis. 


SOCIEDADE DE OFTALMOLOGIA E OTORRINOLARINGOLOGIA DO 
RIO GRANDE DO SUL. 


President: Dr. Paulo Fernando Esteves. 
Vice-President: Dr. Jayme Schilling. 

First Secretary: Dr. Carlos Buede. 

Second Secretary: Dr. Moizés Sabani. 
First Treasurer: Dr. Israel Scherman. 
Second Treasurer: Dr. Rivadavia C. Meyer. 
Librarian: Dr. Carlos M. Carrion. 


THE SCOTTISH OTOLARYNGOLOGICAL SOCIETY. 


President: E. A. M. Connal, 1 Royal Crescent, Glasgow C. 3, Scotland. 

Secretary-Treasurer: Dr. J. F. Birrell, 14 Moray Place, Edinburgh. 

Assistant Secretary: Dr. H. D. Brown Kelly, 11 Sandyford Place, Glas- 
gow. 
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when acry 
in the 
night... 


means 


OTITIS 


‘Biomyd rin orc 


because: @ it contains neomycin, gramicidin and Thonzonium bromide to 
assure broad=spectrum effectiveness against all common aural 


pathogens.** 


® The unique penetrating property’? resulting from the addition 
13 of Thonzonium bromide facilitates the spread of Biomydrin Otic 
throughout the surfaces of the ear canal. 

@ it has an aqueous vehicle “...the superior effectiveness of this 
new ear medication can definitely be attributed to its use of the 
aqueous vehicle....’"” 

® The analgesic and antipruritic action of antihistaminic thonzy- 

lamine hydrochloride provides “...dramatic relief from the pain 
Ps of otitis media....’"” 


“ 


Dosage: 3 to 4 drops 3 to 4 times a day. 
Supplied: V4 oz. plastic bottle which delivers one drop at a time. 


1. Lazar, A. M., and Goldin, M.: 
Eye, Ear, Nose, & Throat Monthly 
33:351, 1954. 2. Lazar, A. M., and 
Goldin, M.: Antibiotics Annual 
1954/5, p. 468. 





NEPERA CHEMICAL Co., INC. 
‘ay Pharmaceutical Manufacturers 
Ra Nepera Park, Yonkers 2, N.Y. 
60-1602-™ 
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. specific for conditions 
characterized by increased 


capillary permeability.” 





mc control bleeding 


In his study of 330 hospital cases treated with 
Adrenosem* Salicylate, Bacala concludes that 
this systemic hemostat is “specific for the 
strengthening of capillary resistance.” 

He summarizes: “Experience with the drug 
is cited from 317 surgical and 13 obstetrico- 
gynecological cases. Most numerous were the 
233 tonsillectomies, of which 207 patients 
were benefited by its use; post-tonsillectomy 
bleeding was reduced from 19.8 to seven per 
cent. The drug was also found useful in 
gastrointestinal bleeding, cataract extraction, 
epistaxis, incisional seepage, transurethral 
prostatectomy, menometrorrhagias, cervical 
oozing, antepartum and postpartum bleeding, 
threatened abortion, and prevention of capil- 
lary hemorrhages during Hedulin or Dicu- 
merol therapy.””! 


1. Bacala, J.C: The Use of the Systemic Heme- 
stat Carbazochrome Salicylate, West. J. Surg 
64:88 (1956). 









a (Brand of carbazochrome salicylate) 


Supplied in ampuls, tablets and as a syrup. 


Write for comprehensive illustrated brochure de- 
scribing the action and uses of Adrenosem Salicylate. 
*U.S. Patent 2,581,850 


The Ty E. MASSENGILL COMPANY pristot, Tennessee 


NEW YORK KANSAS CITY SAN FRANCISCO 


~ Kindly mention Tut Laryncoscore when communicating with advertisers 














ADVERTISEMENTS. 


WHEN YOU TREAT CORYZA.... 


TREAT THE NASAL INFECTION, TOO... 


Specific for the “cold” season with... 


“more than mere symptomatic relief. ..''* 


Biomydrinm........ 


Penetration makes the difference... 


Whenever colds, infection or allergy congest Supplied: 0.5 oz. plastic 
the nasal passages or sinuses, Biomydrin offers (ollie ous a. settle 
. ellow ap). 

prompt relief. , 

The mucolytic action of Biomydrin enables When added anti-inflam- 
‘ Pog i by matory action is desired, 
it to reach the site of nasal infection promptly. Rx Biomydrin® F—with 
Within minutes symptoms are relieved. hydrocortisone alcohol 


2 oz. plastic atom 
Formula izer (red cap). 


mucolytic Thonzonium bromide 0.05% 


penetrating 
Neomycin sulfate 0.1% . Lazar, A. M., and Goldin, M 


antibacterial Nose and Throat Monthly 


Gramicidin 0.005% 
antiallergic Thonzylamine HCl 1.0% 


decongestive Phenylephrine HCl 0.25% 


NEPERA CHEMICAL CO., INC. Pharmaceutical Manufacturers 


Nepera Park, Yonkers 2, N.Y. 
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Introduces new exclusive 
features never available before! 


Doctors who have seen this new Beltone Audiometer report, “At last, 
this is the kind of instrument we have always wanted!" You will be 
especially interested in these features: 


e Continuously variable attenuation that permits interpolation in 
single or even ‘2 decibel steps. 

@ Both air and bone conduction. 

Complex masking that is calibrated in decibels of 
effective masking. 

@ Inductor calibration — cuts costs and assures accuracy. 


The new Beltone Audiometer weighs only 11 pounds—40% /ess than 
an instrument with a circuit using 3 or more tubes. It provides uniform 
zero reference on loss scale . . . easy to read dials . . . individually equal- 
ized receivers . . . automatic switching of calibrated masking tone . . . 
and other exclusive features that mean remarkably easy, accurate testing. 












































Audiometer Division + Beltone Hearing Aid Co., Dept. 9-063 
2900 West 36th Street, Chicege 32, til. 











Designed by Ralph Allison 
in consultation with leading 
tologists and diologist 

. The new Beltone Audiometer was de- 
signed by Ralph Allison, pioneer cre- 
ator of the modern audiometer. It is 
the result of five years intensive re- 
search and experiment and incorpor- 
ates advances suggested by outstand- 
ing otologists and audiologists. 


FREE Descriptive Booklet 


Write today for FREE Booklet that 
describes features and specifications 
of the new Beltone Audiometer. It 
reveals how this surprisingly low cost 
instrument can simplify testing and 
reduce maintenance costs. No obliga- 
tion. Mail coupon for your FREE 
booklet today! 








MAIL FREE BOOK COUPON TODAY! 





me, without obligation, the FREE Booklet describing the 


Please rush 
new Beltone Audiometer. I understand it reveals how this radically 
different instrument makes testing remarkably easy and accurate 


AUDIOMETER how it will save me money 





Model 10A 


MANUFACTURED BY AUDIOMETER DIVISION + BELTONE HEARING AID COMPANY 


2900 West 36th Street + Chicege 32, Iilinois 


NAME 





ADORESS 








city 


ZONE STATE 
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a new maxunum 
in therapeutic 
effectiveness 











anew maximum 
in protection 
against 
resistance 







Mew maxunum 
in safety and 
toleration 





multi-spectrum 
synergistically 
strengthened... 
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OLEANDOMYCIN TETRACYCLINE 












| 
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: patient 
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ADVERTISEM ENTS. 


in antibiotic therapy, 
particularly for 

the 90% of patients 
treated at home 

and in the office 


Superior control of infectious dis- 
eases through superior control of 
the changing microbial population 
is now available in a new formu- 
lation of tetracycline, outstanding 
broad-spectrum antibiotic, with 
oleandomycin, Pfizer-discovered 
new antimicrobial agent which 
controls resistant strains. The syn- 
ergistic combination now brings to 
antibiotic therapy: (1) a new fuller 
antimicrobial spectrum which in- 
cludes even “resistant” staphylo- 
cocci; (2) new superior protection 
against emergence of new resist- 
ant strains; (3) new superior safety 
and toleration. *reacemana 


Pfizer 
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Effective analgesic, antipruritic 
action in Otic Conditions 


Otodyne 


. .. Rapid, intense and prolonged analgesic action with the complemental 
anesthetics, zolamine and Eucupin.® 
. .. Prompt, sustained relief in pruritus of the external canal. 
. . Nonirritating—nonsensitizing. 


Supplied in 15 cc. 
dropper bottles 
White Laboratories, Inc., Kenilworth, N.J. 











THE JOURNAL OF 
LARYNGOLOGY AND OTOLOGY 
(Founded 1887) 


Edited by WALTER HOWARTH 
Assisted by GEOFFREY BATEMAN 








Annual subscription 10 dollars (including postage) 





Published by 


HEADLEY BROTHERS 


109 Kingsway, London W.C.2., England 
Obtainable also from Stechert-Hafner, Inc., 31-33 East 10th St., New York 
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For Middle and 
External Ear Infections 


otomide 


Chemical debridement—infection site rapidly 
cleansed—odors reduced, and 
waste material removed. 





High antibacterial and antifungal activity against 
common pathogens. 


A stable solution of Carbamide (Urea), Sulfanilamide and 
Anhydrous Chiorobutanol in high specific gravity glycerin. 


Supplied in 15cc. 
dropper bottles 


White Laboratories, Inc., Kenilworth, N.J. 


















FOR SALE 


Transactions 
of the 
American Laryngological, Rhinological 


and Otological Society, Inc. 


Re Bee ee ey ee $8.50 
Dt. + silt iaeie ceeds eter etune sas ebwaewes $7.50 
EC it eee ce ceecesaceeens $6.00 


THE LARYNGOSCOPE 


640 South Kingshighway 
St. Louis (10), Mo. 

















Kindly mention Tue Laryncoscore when communicating with advertisers 





1U ADVERTISEMENTS. 









8238 wa ISNA 





















































New Rosen Instrument Set 
For Stapes Mobilization 


V. Mueller Catalog Number — AU-2400. 10 instruments in khaki roll. 
Price — $44.00. 





1. Incision knife. For incision through skin ‘5. Separators. (Left, small; Right, large.) 2-3 








over bony canal wall, about 6-7 mm. external mm. of very edge of incus is removed, 
to drum. making all necessary elements visible. 
2. Bayonet Separator. (Lesser curve.) 6. Probe. Finely pointed, for testing mobility of 
3. Bayonet Separator. (Full curve.) Skin is footplate of stapes. 
separated from bone as far as drum, from 7. Mobilizers. (Left, full curved, narrow; Right, 
beginning of incision. lesser curved, narrow.) For applying variable 
4. Separator. (Slightly angled.) Drum is finally pressure downward against neck of stapes. 
lifted out of sulcus, reflected upward upon 8. Explorer. For use when necessary to sever 





itself like apron. adhesions involving ossicles. 


—Muetter « co. 


330 South Honore Street 
Chicago 12, Illinois 
Dallas - Houston - Los Angeles - Rochester, Minn. 
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Upjohn 











Relax 


the nervous, 





tense, 


emotionally unstable: 





TRADEMARK FOR THE UPJOHN BRAND OF RESERPINE 


Each tablet contains: 

POON wcecscet es 0.1 mg. 
or 0.25 mg. 
or 1.0 mg. 

Supplied: 

Scored tablets 

0.1 and 0.25 mg. in bottles of 100 

and 500 
1.0 mg. in bottles of 100 


The Upjohn Company, Kalamazoo, Michigan 
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A Screening Audiometer 
For Rapid, Accurate, 

Air Conduction Hearing 
Evaluation 


% Light Weight 

% Operates at % the Battery Voltages 
% Hearing Loss Dial 

% Frequencies 


% Tone interrupter 


% Panel Meter 


From the pages 
of our 

1956 

EN. & Thr. 
Catalogs. - 








as designed for Howard House, M.D. 
Los Angeles, Calif. 


A small, compact, air conducting testing device for 
operating room (stapes mobilization), hospital and 
home audiometry. 


Outstanding Features: 


Less than 3 lbs. Measurements (in carrying case) 
9” x 6” x 4%”. Unit dimensions: 6%” x 5%” x 3%" 


Usable life of battery increased proportionately 
By means of battery voltage control adjustments and 
meter, proper voltages are always assured. 


Calibrated in 5 db steps from 0 to 80 db. 


Sine wave tones to 500, 1000, 2000, 4000, 6000 cycles 
per second are available. 


A momentary “on” switch with a bar knob is in 
corporated as a fast acting interrupter switch. The 
circuit is designed so that no transient or extraneous 
frequencies are emitted when the tone interrupter 
switch is operated. 


A meter is incorporated in the Otometer with push 
buttons and rheostats for the “A” and “B” batteries, 
giving accurate control of the battery voltage. 


N-1650—Otometer, Ambco .............................-.---.---$135.0 


Storz Instiument Company 


4570 Audubon Ave. St. Louis 10, Mo. 
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"If the throat is painful 
{fafter tonsillectomy], 
the patient may chew aspergun, 
which contains 3.5 gr. of aspirin 
per piece..." 


aspergun’Y’ 


—brings aspirin into prolonged contact with 
the painful pharynx of the “‘T & A”’ patient 
—giving immediate, dramatic relief from 
soreness and discomfort. 
By its pain-controlling properties, 
Aspergum hastens convalescence and 
resumption of a nourishing diet. 
Aspergum is ideally suited to children’s 
“‘upper respiratory”’ conditions 
or wherever analgesia and antipyresis 
are indicated since the medication 
is rapidly absorbed and presented 
in a readily acceptable form. 


WHITE LABORATORIES, INC. 


KENILWORTH, NEW JERSEY 
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SOOTHING THROAT SPRAY/GARGLE 


1a convenient 
plastic squeeze atomizer 


at no additional cos 
to the patient 
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Physician and 


patient satisfaction 


has helped make Zenith the 
world’s largest-selling hearing aid 


To every physician who has had experience 
with Zenith Hearing Aids, the reasons for 
Zenith’s leadership in electronic hearing cor- 
rection are readily apparent: 


1. Zenith Quality. More than any other factor, 
it is the quality and performance of Zenith 
Hearing Aids which have won for them such 
universal acceptance. Precision-built of the 
finest materials and workmanship, each 
model reflects Zenith’s 37 years of research 
and experience in radionics exclusively. 


2. A Hearing Aid for Every Electronically Cor- 
rectable impairment. A total of 816 individ- 
ual power-tone response modificatiuns are 
offered by Zenith’s current line of seven 
superb air-conduction instruments, plus an 
extra-sensitive new bone conductor for those 
requiring this special help. 

3. Ten-Day Money-Back Guarantee. Zenith’s 
ironclad guarantee policy is a positive pro- 
tection to both patient and physician. No sale 
is final until a ten-day trial period has proved 
the instrument satisfactory under actual con- 
ditions of use. Your patient must be com- 
pletely satisfied, or his money is refunded. 
4. Money-Saving Prices and Operating Costs. 
No physician likes to feel his patient is going 
to be overcharged for a hearing aid. Pursu- 





QUALITY 
HEARING AIDS 


Mail coupon at 
right to receive a 
copy of an informa- 
tive new booklet, 
“Better Hearing for 
Your Patient,” pre- 
pared specifically 
for physicians. 


By the Makers of World-Famous 
Zenith TV, Radios and Amazing 
“Space Command” TV Tuner 


ing its famed Crusade to Lower the Cost of 
Better Hearing, Zenith provides true quality 
at money-saving prices. An example is the 
new Zenith “50-X,” offering a combination 
of features not found in other hearing aids, 
even those selling at $250 and $300. Yet it’s 
priced at only $50 complete. Operates for 
only about ten cents a week. 


5. Diagnosis Left to Physician. Zenith Hear- 
ing Aid advertising urges the hard-of-hearing 
to consult their physician. Dealers are cau- 
tioned against following the pseudo-profes- 
sional “testing” or examination procedures 
employed by many competitive salesmen. 
Zenith Hearing Aid Dealers are always in- 
structed to co-operate with the medical pro- 
fession, not to attempt competing with it. 
* * + 

You are respectfully invited to examine a 
Zenith Hearing Aid at your convenience on 
Zenith’s 30-Day Free Trial Offer for Physi- 
cians. No cost or obligation. Just fill in the 
coupon below to receive details. 

Zenith Hearing Aid Dealers are located in 
principal cities from coast to coast. Simply 
consult classified telephone directory for 
name and address of the one nearest you 
or mail coupon for list of franchised Zenith 
Hearing Aid Dealers in your area. 


" New free booklet for Physicians! 





r 


Zenith Radio Corporation, Hearing Aid Division 
5801 Dickens Ave., Dept. 38Z, Chicago 39, Ill. 
Piease mail me a copy of “Better Hearing for Your 
Patient,” list of local dealers, and a supply of 
Zenith literature for my hard-of-hearing patients 
Also information on your 30-Day Free Trial Offer 
for Physicians 


Name 
Address 


City State 
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CASE REPORT 








A typical Alevaire case history—-C. S.; 31 year old male with bronchiectasis 
and sinusitis, had had pneumonia six times. He had a continuous thick 
purulent postnasal drip and thick, yellowish green sputum; he expectorated 
at least a cupful of sputum each morning on arising. The patient was weak 
and debilitated, with chills and low grade fever. Bronchograms revealed 
advanced bronchiectasis. Antibiotics, postural drainage and expectorant 
cough mixtures had not helped. 













Alevaire therapy Was begun with one hour of direct nasal inhalation every 
day. After the first treatment the patient expectorated a large amount of 
sputum and definitely breathed easier. The nasal passages began to open, 
and with subsequent treatments both the sinusitis and the bronchiectasis 
improved. He began to breathe easier through the nose and to expel bron- 
chial secretions more readily. His appetite improved and he felt stronger. 


















At the end of fourteen days he was almost completely symptom free. 
Alevaire was continued each night for short periods at bedtime, and the 
patient remained completely free of symptoms except for a light morning 
expectoration. 









*miller, J.8., et al.: Ann. Allergy. 12611, Sept.-Oct., 1954. 
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NOTICE TO CONTRIBUTORS 























THE LARYNGOSCOPE reserves the right of exclusive publication 
of all articles submitted. This does not preclude their publication 
in Transactions of various Societies. 


Manuscripts should be typewritten, double spaced, on one side 
of paper only and with sufficient margins to allow for corrections. 


Author’s name and city should appear directly under title on 
first page; street address at end of article. 


All prints or photographs to be submitted in black and white, 
in good sharp contrast. Good halftones depend upon clear photo- 
graphs. Line drawings for zincs to be in black and white. Colored 
inks or red or blue quadrille rulings will not reproduce. 


References should be complete: author’s surname, initials, 
title of article, Journal, volume, page, month, year. 


Six illustrations will be furnished for each article without cost 
to author. Authors will please limit illustrations to six or assume 
the expense of additional illustrations. 


Proofs will be submitted to authors for corrections. If these 
are not returned, articles will be published as corrected in this 
office. 


Reprints will be furnished at the following prices: 


WITHOUT COVER 


250 500 | 1000 2000 


Copies Copies Copies Copies 
Four Pages $ 19.25 $ 23.00 $ 30.75 $ 44.50 
Eight Pages 33.50 42.75 58.50 83.00 
Twelve Pages 47.00 | 60.75 86.25 | 131.50 
Sixteen Pages 61.00 | 78.75 98.75 146.75 
Twenty Pages 76.00 96.25 129.50 187.25 
Twenty-four Pages 88.75 112.50 150.00 217.25 
Twenty-eight Pages 97.50 123.25 162.25 233.50 
Thirty-two Pages 115.00 139.75 180.00 267.00 

WITH COVER 

Four Pages $ 37.25 $ 46.50 $ 61.50 $ 88.75 
Eight Pages 51.50 66.25 89.25 127.25 
Twelve Pages 65.00 84.25 117.00 175.75 
Sixteen Pages 79.00 102.25 129.50 191.00 
Twenty Pages 94.00 | 119.75 160.25 | 231.50 
Twenty-four Pages 106.75 136.00 180.75 261.50 
Twenty-eight Pages 115.50 146.75 193.00 277.75 
Thirty-two Pages 133.00 163.25 210.75 311.25 








Express charges will be paid by consignee. 























THE INSTITUTIONS OFFERING EIGHT-NINE MONTHS’ 
COURSE IN BASIC SCIENCE IN OTOLARYNGOLOGY 
LEADING TO 
CERTIFICATION AND HIGHER DEGREES* 





COLLEGE OF MEDICAL EVANGELISTS 
Graduate School of Medicine 
Boyle and Michigan Avenue 
Los Angeles 33, California 


HARVARD MEDICAL SCHOOL 
25 Shattock Street 
Boston 15, Massachusetts 
at Harvard Medical School and 
Manchester Eye and Ear Infirmary 


NORTHWESTERN UNIVERSITY SCHOOL OF MEDICINE 


Evanston, Illinois 


UNIVERSITY OF ILLINOIS COLLEGE OF MEDICINE 
1853 West Polk Street 
Chicago 12, Illinois 


UNIVERSITY OF PENNSYLVANIA 
Graduate School of Medicine 
36th and Pine Streets 
Philadelphia, Pennsylvania 


WASHINGTON UNIVERSITY SCHOOL OF MEDICINE 


Euclid Avenue and Kingshighway 
St. Louis 10, Missouri 


TULANE MEDICAL SCHOOL 
1430 Tulane Avenue 
New Orleans 12, Louisiana 
at Tulane Medical School and 
Eye, Ear, Nose and Throat Hospital 


NEW YORK UNIVERSITY 
Bellevue Medical Center 
Post-Graduate Medical School 
477 First Avenue 
New York 16, New York 


Basic Sciences in Otolaryngology 
September through June 


*Our subscribers are asked to send us information on other institutions 
giving such courses. 
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SINUSITIS 


FORTY years ago the NICHOLS NASAL 
SYPHON was brought out for the alleviation 
of sinus infections. Since then its use has 
become a recognized procedure and standard 
practice with rhinologists and many clinics 
throughout the country. 


Uasal dyphonage Therapy 


affords prompt relief from the devastating 
pains often present with sinus infections, by 
quickly loosening and removing the cause — 
plugs of inspissated mucopus lodged in the 
natural ostium of the infected sinuses. VEN- 
TILATION and DRAINAGE are re-established, 
which authorities agree is vital in the palliative 
management of nasal pathologies. 


NICHOLS 


NASAL SYPHON 


has been liberally prescribed by 
the medical profession since the 
beginning. This SAFE technic has 
stood the indisputable TEST of 
TIME and therefore warrants your 
investigation and trial. 














Return of coupon will enable you 
to do so. 








NICHOLS NASAL SYPHON, INC. 
MONTCLAIR, N. J. 


Please send details of SPECIAL OFFER “'L” without obligation. 


"ACTS GEREEE. coccccccccccccccccsccsevcvccscococcsooseoses MD. 


BY Pe cseccvcescvcsesscie cadtedcnetensneiepienennal 
SUCTION" 
ilenintechscevinséntennteeninns ZONE.....STATE...... 
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More than 2000 
RADIUM 


MONEL METAL 
NASOPHARYNGEAL APPLICATORS 


have been delivered by the Radium Chemical Company to 
otolaryngologists in the United States within a period of the 


last fourteen years. 


Results are reported satisfactory when the use of the ap 
plicator is restricted to the one purpose for which it was con- 
structed: the treatment of hyperplastic lymphoid tissue, which 
cannot be surgically removed, at the orifice of the eustachian 


tube or in the fossa of Rosenmueller. 


Available through purchase or annual lease at a reasonable 


monthly rental. 


Write for complete details. No obligation. 


RADIUM CHEMICAL COMPANY, INC. 


161 East 42nd St., New York 17, N. Y. 


SERVING THE MEDICAL PROFESSION SINCE 19138. 
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CENTRAL INSTITUTE 


FOR THE DEAF 


Founded by 
Dr. Max A. Goldstein 


ORAL SCHOOL for deaf children 
—Day and Residentiali—Preschool 
to High School— 


SPEECH CORRECTION—Ciasses 
for Children with Aphasia and 
other defects of speech 


Modern dormitories and equipment 


INSTRUCTION and CLINICS for 
hearing assessment, deafness pre- 
vention, auditory training, lipread- 
ing, speech defects, including apha- 
sia, cleft palate, laryngectomy, 
stuttering, articulatory defects, 
voice disorders—children and adults 


TEACHERS COLLEGE ~— affiliated 
with Washington University—leads 
to B.S. and M.A. degrees and Ph.D. 
research degree—outstanding op- 
portunities for practice. 


MODERN LABORATORIES FOR RESEARCH 
IN SPEECH AND HEARING 


S. Richard Silverman, Ph.D., 
Director 


Helen S. Lane, Ph.D., 
Principal 


For further information address the Principat 


818 S. KINGSHIGHWAY 
ST. LOUIS 10, MISSOURI 


THE MOUNT SINAI HOSPITAL, N.Y. CITY 


announces the following 
postgraduate courses, given in 
affiliation with 


COLUMBIA UNIVERSITY 


Combined course in 
(A) Indirect laryngoscopy (including 
surgery) and voice rehabilitation. 
(B) Audiology. 

Drs. Joseph L. Goldman, Friedrich S&S. 
Brodnitz and Morris F. Heller. 
February 11-16, 1957. 

Fee for entire course, $150. 

(A) is $100 (B) is $50. 


Mobilization of Stapes. 
Dr. Samuel Rosen and Staff. 
March 18-April 5, 1957. Fee, $500. 


Trans-meatal (Endaural) Surgery. 
Dr. Harry Rosenwasser and Staff. 
April 8-19, 1957. Fee, $250 


Rhinoplasty and Otoplasty. 
Dr. Irving B. Goldman and Staff. 
July 13-27, 1957. Fee, $350. 


For further information address the 
Registrar for Postgraduate Medical In- 
struction at The Mount Sinai Hospital, 
Fifth Avenue and One-hundredth Street, 
New York 29, New York. 
































Books Received 


Books and monographs received are acknowl- 
edged in this column. This notice may be regarded 
as a return courtesy to the publisher or author. Re- 
views will be published later as the editors may 
elect. 


Notice of each book or monograph, including 
title, name of author, publisher, pagination, price, 
etc., will be presented in these notices so that our 
readers may have all data at their disposal for fur- 
ther inquiry. 
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Mild, yet positive in 
action, Noludar ‘Roche’ 
is especially suited 
for the tense patient 
who needs to relax and 
remain clear~headed— 
or for the inscuzmniac 
who wants a refreshing 
night's sleep without 
hangover. Not a 
barbiturate, not habit- 
forming: Tablets, 

50 and 200 mg; elixir, 
50 mg per teasp. 
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